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(54) Ink compositions for Inkjet recording 

(57) An ink composition for inkjet recording compris- 
ing: an azo dye having an aromatic nitrogen-containing 
6-membered heterocycle as a coupling component; a 
compound represented by the following formula (I); and 
an aqueous medium wherein the azo dye is dissolved 
or dispersed in the aqueous medium: 
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Description 

FIELD OF THE INVENTION 
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[0001] The present invention relates to an ink composition for inkjet recording (which will hereinafter be called "inkjet 
recording ink composition") capable of providing high-quality recorded images, excellent in discharge stability and also 
excellent in shelf life of the images thus formed; and also to an inkjet recording method. 



BACKG ROUND OF THE INVENTION 



[0002] With recent widespread use of computers, inkjet printers have come to be used not only at offices but also 
at home for printing images on paper, film or cloth. As an ink for inkjet recording, oil-based inks, aqueous inks and solid 
inks are known. Of these, aqueous inks are most popularly employed in consideration of manufacturing ease, handling 
ease, odor and safety. 

75 [0003] Although many aqueous inks have merits in high transparency and high color density because of containing 
a water-soluble dye which is dissolved in a molecular state, they are accompanied with the drawbacks that owing to 
inferior water resistance, bleeding occurs when printed on so-called plain paper, leading to a deterioration in the print 
quality and moreover, they are markedly inferior in the shelf life of images, more specifically, light fastness and resist- 
ance to oxidizing gases (such as SO x , NO x and ozone). 

20 [0004] A variety of aqueous inks have been proposed using a pigment or a disperse dye with a view toward over- 
coming the above-described drawbacks. These proposals are described, for example ; in Japanese Patents Laid-Open 
Nos. 1 57468/1 981 , 1 8468/1 992, 1 1 01 26/1 998 and 1 95355/1 998. These aqueous inks have improved water resistance, 
but not completely improved. Particularly, pigment inks involve such problems as that they are inferior in color devel- 
opment to dye inks and insufficient storage stability of a dispersion tends to cause clogging at the discharge outlet. 

25 Disperse dyes are, on the other hand, comparable to water soluble dyes in transparency and color density, but the 
shelf life of images cannot be heightened to the level of water soluble dyes. 

[0005] A method of encapsulating a dye in urethane polymer latex particles is proposed in Japanese Patent Laid- 
Open No. 45272/1983, but this method involves such a drawback as difficulty in obtaining colored particles excellent 
in dispersion stability when the dye encapsulated in the particles has a desired concentration. In Japanese Patent 
30 Laid-Open No. 279873/1 998, disclosed is a method of preparing fine colored polymer particles by dissolving an acrylic 
polymer and an oil soluble dye in an organic solvent and after dispersing, removing the organic solvent. This method 
is however accompanied with the problem in the quality of recorded images, particularly, quality of images recorded 
on a photographic paper medium and stability of the quality upon continuous recording. 

[0006] In Japanese Patent Publication No. 76977/1993, disclosed is an ink composition obtained by dissolving and 
35 dispersing an oil soluble dye in an organic solvent. The organic solvent specified therein has, in general, only insufficient 
compatibility with an oil soluble dye so that recording density is low and it has been revealed that in some cases, 
precipitation of the dye occurs during storage, causing clogging of a nozzle 

[0007] In Japanese Patent Laid-Open No. 1 61 71/1 990, proposed is use of a dye excellent in color development and 
shelf life of images in order to prepare an ink composition satisfactory in all of water resistance, color development 
40 and shelf life of images. Color cannot be reproduced well because of insufficient color tone and in addition, storage 
stability of the image thus formed is insufficient. 

[0008] In Japanese Patent Laid-Open No. 170674/1989, disclosed is an inkjet recording solution containing an ul- 
traviolet absorber and/or antioxidant in order to improve the shelf life of images, but this solution is not sufficient in light 
fastness. 



SUMMARY OF THE INVENTION 



[0009] Under such situations, there is accordingly a demand for development, as a method capable of attaining all 
of water resistance, color development and shelf life of images, a technique permitting formation of an image sufficient 
so in image quality, water resistance and shelf life of images by using an ink containing both a dye excellent in color 
development and shelf life of images and an antifading agent capable of sufficiently improving the image fastness of 
the dyo. 

[0010] An object of the invention is to provide an aqueous ink, which is advantageous from the viewpoints of handling 
ease, odor and safety, having high discharge stability and good color development and capable of forming an image 
55 excellent in color hue, shelf life, stability and water resistance and to overcome the drawbacks in the image quality 
such as bleeding of thin lines. A further object of the present invention is to provide an inkjet recording ink composition 
having high discharge stability even after storage over time under severe conditions and free from defects in color hue, 
shelf life, stability, water resistance and image quality. 
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[0011]^ The above-described^jects are attained by the following compositions or method: 

(1) An inkjet recording ink composition obtained by dissolving or dispersing, in an aqueous medium, an azo dye 
having an aromatic nitrogen-containing 6-membered heterocycle as a coupling component, wherein the compo- 
sition contains a compound represented by the following formula (I): 
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R 101 „ (I) 

N 



,103 



wherein, Rioi and R™ 2 each independently represents a hydrogen atom, an aliphatic group, an aromatic group 
a heterocyclic group, an acyl group, an aliphatic oxycarbonyl group, an aromatic oxycarbonyl group, an aliphatic 
sulfonyl group, an aromatic sulfonyl group, a substituted or unsubstituted carbamoyl group, or a substituted or 
unsubstituted thiocarbamoyl group; 

R 103 represents an aliphatic group, an aromatic group, a heterocyclic group, an aliphatic oxy group, an ar- 
omatic oxy group, an aliphatic thio group, an aromatic thio group, an acyloxy group, an aliphatic oxycarbonyloxy 
group, an aromatic oxycarbonyloxy group, a substituted or unsubstituted amino group or a hydroxy group or 

any of a pair R1<» and R™ 2 , a pair R™ 2 and R 103, and a pajr R io3 and R ioi may be coup | ed to form a 5- to 
7-membered ring with the proviso that the ring formed is not a 2,2,6,6-tetraalkylpiperidine skeleton. 
(2) An inkjet recording ink composition as described in (1), wherein the azo dye is represented by the followina 
formula (A-1): a 



B 2 =B 1 /R 5 (A . 1} 
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wherein, 

A represents a 5-membered heterocyclic group, 

B 1 and B 2 represent -CR 1 = and -CR 2 =, respectively, or either one represents a nitrogen atom and the other 
one represents -CR 1 = or -CR 2 =, 

G, Ri, and R 2 each independently represents a hydrogen atom, a halogen atom, an aliphatic group an 
aromatic group, a heterocyclic group, a cyano group, a carboxyl group, a carbamoyl group, an alkoxycarbonyl 
group, an aryloxycarbonyl group, a heterocyclic oxycarbonyl group, an acyl group, a hydroxy group, an alkoxy 
group, an aryloxy group, a heterocyclic oxy group, a silyloxy group, an acyloxy group, a carbamoyloxy group an 
alkoxycarbonyloxy group, an aryloxycarbonyloxy group, an amino group substituted with an alkyl, aryl or hetero- 
cyclic group, an acylamino group, an ureido group, a sulfamoylamino group, an alkoxycarbonylamino group an 
aryloxycarbonylamino group, an alkyl- or aryl-sulfonylamino group, a heterocyclic sulfonylamino group a nitro 
group, an alkyl-, aryl- or heterocyclo-thio group, an alkyl- or aryl-sulfonyl group, a heterocyclic sulfonyl group an 
alkyl- or aryl-sulfinyl group, a heterocyclic sulfinyl group, a sulfamoyl group or a sulfo group, which mav have a 
substituent further, - j 

R 5 and R* each independently represents a hydrogen atom, an aliphatic group, an aromatic group a hete- 
rocyclic group, an acyl group, an alkoxycarbonyl group, an aryloxycarbonyl group, a carbamoyl group, an alkyl- 
or aryl-sulfonyl group or a sulfamoyl group, which may have a substituent further, or a pair R1 and R5, or a pair R5 
and R6 may be coupled to form a 5- or 6-membered ring. 

(3) An inkjet recording ink composition as described in (1 ) or (2). wherein the compound represented by the formula 
(I) contains another compound represented by the formula (IA) or (IB): 
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10 

(4) An inkjet recording ink composition as described in (2) or (3), wherein A of the formula (A-1 ) is represented by 
any one of the following formulas (a) to (f): 
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45 (5) An inkjet recording ink composition as described in any one of (2) to (4), which is prepared by dissolving and/ 

or dispersing, in an aqueous medium, the dye represented by the formula (A-1 ) when the dye is a water soluble dye . 
(6) An inkjet recording ink composition as described in any one of (2) to (4), which is prepared by dissolving the 
dye represented by the formula (A-1) in a high-boiling-point organic solvent and then dispersing the resulting 
solution in an aqueous medium, when the dye is an oil soluble dye. 

so (7) An inkjet recording method, which comprise discharging, according to a recording signal, ink droplets on an 

image receiving material having, on a substrate thereof, an image receiving layer containing white inorganic pig- 
ment particles, and recording an image onto the imago receiving material, wherein the ink droplets are made of 
an inkjet recording ink composition as described in any one of (1) to (6). 

55 DETAILED DESCRIPTION OF THE INVENTION 

[0012] The invention will hereinafter be described more specifically. 

[0013] A dye to be used for the inkjet recording ink composition of the invention is an azo dye having as a coupling 
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T X7is7e\er n reT ma,iC n " R ^ 0n, " W "» 6-membered "eterocyc.e and that repressed by the fol.owing formufa 
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[0014] In the formula (A-1), A represents a 5-membered heterocyclic group. Examples of the hetero atom of th. 
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group a heterocyclic oxy group, a silyloxy group, an acyloxy group, a carbamoyloxy group, an alkoxycarbonyloxy 
group' an aryloxycarbonyloxy group, an amino group substituted with an alkyl. aryl or heterocyclic group, an acylam.no 
group' an ureido group, a sulfamoylamino group, an alkoxycarbonylamino group, an aryloxycarbonylam.no group, an 
alkyl or arylsulfonyl group, a heterocyclic sulfonylamino group, a nitro group, an alkyl-, aryl- or heterocyclo-th.o group 
5 an alkyl- or aryl-sulfonyl group, a heterocyclic sulfonyl group, an alkyl- or aryl-sulfinyl group, a heterocyclic sulfinyl 
group a sulfamoyl group or a sulfo group, which may have a substituent further. 

[0020] Preferred examples of the substituent represented by G include a hydrogen atom, halogen atoms, aliphatic 
groups, aromatic groups, a hydroxy group, alkoxy groups, aryloxy groups, acyloxy groups, heterocyclic oxy groups, 
amino groups substituted with an alkyl, aryl, or heterocyclic group, acylamino groups, an ureido group, a sulfanilami- 
de no group alkoxycarbonylamino groups, aryloxycarbonylamino groups, and alkyl-, aryl- or heterocychc th.o groups, of 
which a hydrogen atom, halogen atoms, alkyl groups, a hydroxy group, alkoxy groups, aryloxy groups, acyloxy groups, 
amino groups substituted with an alkyl, aryl or heterocyclic group, and acylamino groups are preferred, with a hydrogen 
atom arylamino groups and amide group being most preferred. Each of these groups may have a subst.tuent further. 
[0021] Preferred examples of the substituent represented by P. 1 or P.* include a hydrogen atom, alkyl groups, alkox- 
is ycarbonyl groups, a carboxyl group, a carbamoyl group, and a cyano group. Each of these groups may have a sub- 
stituent further. 

[0022] R 5 and R« each independently represents a hydrogen atom, an aliphatic group, an aromatic group, a hete- 
rocyclic group, an acyl group, an alkoxycarbonyl group, an aryloxycarbonyl group, a carbamoyl group, an alkyl- or aryl- 
sulfonyl group or a sulfamoyl group, which may have a substituent further. Preferred examples of the substituent rep- 
20 resented by R 5 or R 6 include a hydrogen atom, aliphatic groups, aromatic groups, heterocyclic groups, acyl groups, 
and alkyl- or aryl-sulfonyl groups. Of these, a hydrogen atom, aromatic groups, heterocyclic groups, acyl groups, and 
alkyl- or aryl-sulfonyl groups are more preferred, with a hydrogen atom, aryl groups and heterocyclic groups being 
most preferred. Each of these groups may have a substituent further. RS and R* however do not represent a hydrogen 
atom simultaneously. 

25 [0023] A pair R^ and R 5 , or a pair R 5 and R 6 may be coupled to form a 5- or 6-membered ring. 

[0024] When each of the substituents represented by A. R', R 2 , R 5 , R 6 and G has a substituent further, those de- 
scribed in G, R 1 and R 2 can be given as examples. 

[0025] When the dye of the invention is a water soluble dye, it has, as a substituent, an ionic hydrophilic group on 
any one position of A Ri, R 2 , R5, R6 and G Examples of the ionic hydrophilic group as a substituent include a sulfo 
30 group carboxyl group, and quaternary ammonium groups. As the ionic hydrophilic group, caiboxyl and sulfo groups 
are preferred, with a sulfo group being especially preferred. The carboxyl and sulfo groups may be in the form of a 
salt Examples of the counterion which forms its salt include alkali metal ions (ex. sodium ion and potassium ion) and 
organic cations (ex. tetramethylguanidium ion). When the dye does not belong to a water soluble dye, it is regarded 
as an oil soluble dye. 

35 [0026] The term "aliphatic group" as used herein means an alkyl group, a substituted alkyl group, an alkenyl group, 
a substituted alkenyl group, an alkynyl group, a substituted alkynyl group, an aralkyl group or a substituted aralkyl 
group The aliphatic group may be branched or alternatively, may form a ring. The aliphatic group preferably has 1 to 
20, more preferably 1 to 16 carbon atoms. The aryl portion of the aralkyl or substituted aralkyl group is preferably 
phenyl or naphthyl. with phenyl being especially preferred. 

40 [0027] Examples of the aliphatic group include methyl, ethyl, butyl, isopropyl, t-butyl. hydroxyethyl, methoxyethyl, 
cyanoethyl trifluoromethyl, 3-sulfopropyl, 4-sulfobutyl, cyclohexyl, benzyl, 2-phenethyl, vinyl and allyl. 
[0028] The term "aromatic group" as used herein means an aryl group and a substituted aryl group. As the aryl group, 
a phenyl or naphthyl group is preferred, with a phenyl group being especially preferred. The aromatic group has pref- 
erably 6 to 20, more preferably 6 to 16 carbon atoms. 

45 [0029] Examples of the aromatic group include phenyl, p-tolyl, p-methoxyphenyl, o-chlorophenyl and m-(3-sulfopro- 

pylamino)phenyl. 

[0030] The term "heterocyclic group" means a substituted heterocyclic group or an unsubstituted heterocyclic group. 
The heterocycle may be condensed with an aliphatic ring, an aromatic ring or another heterocycle. As the heterocyclic 
group a 5- or 6-membered heterocyclic group is preferred. Examples of the substituent include aliphatic groups, hal- 
so ogen atoms, alkyl- and aryl-sulfonyl groups, acyl groups, acylamino groups, sulfamoyl group, carbamoyl group and 
ionic hydrophilic groups. 

[0031] Examples of the heterocyclic group include 2-pyridyl, 2-thienyl, 2-thiazolyl, 2-benzothiazolyl, 2-benzoxazolyl 
and 2-furyl. 

[0032] The term "alkyl- or aryl-sulfonyl group" means a substituted alkylsulfonyl group, a substituted aryl sulfonyl 
55 group, an unsubstituted alkylsulfonyl group or an unsubstituted arylsulfonyl group. Examples of the alkyl-and aryl- 
sulfonyl groups include methanesulfonyl group and phenylsulfonyl group, respectively. 

[0033] The term "alkyl- or aryl-sulfinyl group" means a substituted alkylsulfinyl group, a substituted aryl sulfinyl group, 
an unsubstituted alkylsulfinyl group and an unsubstituted arylsulfinyl group. Examples of the alkyl- and aryl-sulfinyl 
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* groups include methanesulfin^oup and phenylsulfinyl group, respectively. 
[0034] The term "acyl group" means a substituted acyl group or an unsubstituted acyl orouD The acx/l nrm.n h ac 

5 SJofl ^ amples of the hal °9 en atom delude fluorine, chlorine and bromine atoms 

,s HS5 Examples of the arylamino group include anilino and 2-chloroanilino 

[0039] The term "alkoxy group" means a substituted alkoxy group or an unsubstituted alko™ nm.m a. . h n, 

SL.^Tir,™' ' r<>UP " m "" S " S " bS """ e<i h «"~V=l« •»> 9™P «nd an u ns* S1 «u, e d h« s „>- 

[0043] The term alkoxycarbonyloxy group" means a substituted alkoxycarbonyloxy group or an JsubJuZTl w^' 
ycarbonyloxy group. The alkoxycarbonyloxy qroun has oreferahh, ? tn a o r-^ZZ, f unsubstituted alkox- 
onyloxy group include n^«^^ 0 ^C^SS^ 2 ^ EXamP ' 6S ° f ^ 

[0052] The term "a.koxycarbony. group" means a substituted a.koxycarbonyl group or an unsubstituted a.koxycarb- 
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onyl group. The alkoxycarbonyl group has preferably 2 to 12 carbon atoms. Examples of the subst.tuent include ionic 
hvdrophilic groups. Examples of the alkoxycarbonyl group include methoxycarbonyl and ethoxycarbonyl. • ^ 

[00531 The term "acyloxy group" means a substituted acyloxy group or an unsubstituted acyloxy group. The acyloxy 
group has preferably 2 to 12 carbon atoms. Examples of the substituent include ionic hydrophilic groups. Examples of 
5 the acyloxy group include acetoxy and benzoyloxy. , _ 

r00541 The term "carbamoyloxy group" means a substituted carbamoyloxy group or an unsubstituted carbamoyloxy 
group Examples of the substituent include alkyl groups. Examples of the carbamoyloxy group include N-methylcar- 
bamoyloxy group. 

[0055] The term "aryloxycarbonyl group" means a substituted aryloxycarbonyl group or an unsubstituted aryloxycar- 
10 bonyl group. The aryloxycarbonyl group has preferably 7 to 12 carbon atoms. Examples of the subst.tuent include ionic 
hvdroDhilic groups. Examples of the aryloxycarbonyl group include phenoxycarbonyl. 

[00561 The term "aryloxycarbonylamino group" means a substituted aryloxycarbonylamino group or an unsubst.tuted 
aryloxycarbonylamino group. The aryloxycarbonylamino group has preferably 7 to 12 carbon atoms. Examples of the 
substituent include ionic hydrophilic groups. Examples of the aryloxycarbonylamino group include phenoxycarbo- 

r0057i n °The term "alkyl-, aryl- or heterocyclic-thio group" means a substituted alkyl-, aryl- or heterocyclic-thio group 
or an unsubstituted alkyl-, aryl- or heterocyclic-thio group. The alkyl-, aryl- or heterocyclic thio group has preferably 1 
to 12 carbon atoms Examples of the substituent include ionic hydrophilic groups. Examples of the alkyl-, aryl- or 
heterocyclic-thio group include methylthio, phenyllhio and 2-pyridyllhio groups. 
20 [0058] The term "heterocyclic oxycarbonyl group" means a substituted heterocyclic oxycarbonyl group or an unsub- 
stituted heterocyclic oxycarbonyl group. The heterocyclic oxycarbonyl group has preferably 2 to 12 carbon atoms. 
Examples of the substituent include ionic hydrophilic groups. Examples of the heterocyclic oxycarbonyl group include 
2-pvridyloxycarbonyl. 

[0059] The term "heterocyclic sulfonylamino group" means a substituted heterocyclic sulfonylam.no group or an 
25 unsubstituted heterocyclic sulfonylamino group. The heterocyclic sulfonylamino group has preferably 1 to 12 carbon 
atoms. Examples of the substituent include ionic hydrophilic groups. Examples of the heterocyclic sulfonylam.no group 
include 2-thiophenesulfonylamino and 3-pyridinesulfonylamino. 

[0060] The term "heterocyclic sulfonyl group" means a substituted heterocyclic sulfonyl group or an unsubstituted 
heterocyclic sulfonyl group. The heterocyclic sulfonyl group has preferably 1 to 12 carbon atoms. Examples of the 
30 substituent include ionic hydrophilic groups. Examples of the heterocyclc sulfonyl group include 2-thiophenesulfonyl 

and 3-pyridinesulfonyl. , . ... . . 

[0061] The term "heterocyclic sulfinyl group" means a substituted heterocyclic sulfinyl group or an unsubstituted 
heterocyclic sulfinyl group. The heterocyclic sulfinyl group has preferably 1 to 12 carbon atoms. Examples of the sub- 
stituent include ionic hydrophilic groups. Examples of the heterocyclic sulfinyl group include 4-pyr.d.nesulfinyl. 
35 [0062] In the invention, a structure represented by the following formula (A-2) is especially preferred. 

i y— n r 6 

Q R 4 -N v 

45 R 3 

[0063] In the formula (A-2), Z 1 represents an electron attractive group having a Hammett substituent constant 5p of 
0 20 or greater. The electron attractive group represented by Z 1 has preferably 8p of 0.30 or greater, more preferably 

so o 45 or greater especially 0.60 or greater. The constant Sp is however desired not to exceed 1 .0. Preferred specific 
examples of the substituent include electron attractive substituents which will be described later. Of these, preferred 
are C P 12 acyl groups, C 2 12 alkyloxycarbonyl groups, nitro group, cyano group, C,. 12 alkylsulfonyl groups, aryl- 
sulfonyl groups, C vl2 carbamoyl groups, and C,. 12 alkyl halide groups, of which cyano group, C v12 alkylsulfonyl 
groups, Cg.,8 arylsulfonyl groups are especially preferred, with cyano group being most preferred. 

55 [0064] R 1 R 2 R 5 and R 6 in the formula (A-2) have the same meanings as described in the formula (A-1). 

[0065] R 3 and R 4 each independently represents a hydrogen atom, an aliphatic group, an aromatic group, a hete- 
rocyclic group an acyl group, an alkoxycarbonyl group, an aryloxycarbonyl group, a carbamoyl group, an alkyl- or aryl- 
sulfonyl group or a sulf amoyl group. Of these, a hydrogen atom, an aromatic group, a heterocyclic group, an acyl group. 
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ftn alkylsfulfonyl group or an aryllmFonyl group is preferred, with a hydrogen atom, an aromatic group or a heterocyclic 
group being especially preferred. 

[0066] Z 2 represents a hydrogen atoipri. an aliphatic group, an aromatic group or a heterocyclic group. Q represents 
a hydrogen atom, an aliphatic group, an aromatic group or a heterocyclic group. As Q. a group made of a nonmetal 

5 atomic group necessary for forming a 5- to 8-membered ring is preferred. The 5- to 8-membered ring may be substituted, 
be saturated or have an unsaturated bond. An aromatic group and a heterocyclic group are especially preferred. Pre- 
ferred examples of the nonmetal atom include nitrogen atom, oxygen atom, sulfur atom and carbon atom. Specific 
examples of such a cyclic structure include benzene., cyclopentane, cyclohexane, cycloheptane, cyclooctane, cyclohex- 
ene, pyridine, pyrimidine, pyrazine, pyridazine, triazine, imidazole, benzimidazole, oxazole, benzoxazole, thiazole, ben- 

10 zothiazole, oxane, sulfolane and thiane rings. 

[0067] Each of the groups as described in the formula (A-2) may have a substituent further. When they have a 
substituent, substituents as described in the formula (A-1), groups exemplified in G, R 1 , or R2, and ionic hydrophilic 
groups can be mentioned by way of example. 

[0068] A description will next be made of a Hammett substituent constant op value used herein. The Hammett rule 
15 is an empirical rule suggested by L. P. Hammett in 1 935 in order to deal quantitatively with the influence of substituents 
on reactions or equilibria of benzene derivatives, and nowadays its validity is widely accepted . The substituent constants 
determined by the Hammett rule include op values and om values, many of which are described in general books and 
are described in detail, for example, in M Lange's Handbook of Chemistry," 12th edition, ed. by J. A. Dean, published in 
1 979 (McGraw-Hill), and in "Journal of Japanese Chemistry", Extra Number, No. 1 22, pages 96 to 1 03, 1 979 (Nankodo 
20 Co., Ltd.). In the present invention, each substituent is stipulated by the Hammett substituent constant op values. It is 
however needless to say that substituents are not limited by these values which are known and described in literature 
in these books but rather the present invention includes substituents whose Hammett substituent constant op values 
are not known in the literature but when measured in accordance with the Hammett rule, fall within its range. The 
compounds represented by the formulas (A-1) and (A-2) of the invention are not always benzene derivatives, but op 
25 values are used as a measure for indicating electron effects of the substituent irrespective of the position of the sub- 
stituent. In the invention, op values are used in this sense. 

[0069] Examples of electron attractive groups having an Hammett substituent constant op value of 0.60 or greater 
include cyano group, nitro group, alkylsulfonyl groups (such as methanesulfonyi) and arylsulfonyl groups (such as 
benzenesulfonyl) 

[0070] Examples of electron attractive groups having an Hammett substituent constant op value of 0.45 or greater 
include acyl groups (such as acetyl), alkoxycarbonyl groups (such as dodecyloxycarbonyl), aryloxycarbonyl groups 
(such as m-chlorophenoxycarbonyl), alkylsulfinyl groups (such as n-propylsulfinyl) ; arylsulfinyl groups (ex. phenylsulfi- 
nyl), sulfamoyl groups (such as N-ethylsulfamoyl and N 3 N-dimethylsulfamoyl), and alkyl halrlde groups (such as trif- 
luoromethyl). 

35 [0071 ] Examples of the electron attractive groups with a op value of 0.30 or greater include, in addition to the above- 
described groups, acyloxy groups (such as acetoxy), carbamoyl groups (such as N-ethylcarbamoyl and N,N-dibutyl- 
carbamoyl), halogenated alkoxy groups (such as trifluoromethyloxy), halogenated aryloxy groups (such as pentafluor- 
ophenyloxy), sulfonyloxy groups (ex. methylsuifonyloxy), halogenated alkylthio groups (such as difluoromethylthio), 
aryl groups substituted with at least two electron attractive groups having a op value4 of 0.15 or greater (such as 
2,4-dinitrophenyl and pentachiorophenyl) and heterocycles (such as 2-benzoxazolyl, 1-benzothiazolyl and 1-phenyl- 
2-benzimidazolyl). Specific examples of the electron attractive group having a op value of 0.20 or greater include, in 
addition to the above-described ones, halogen atoms. 

[0072] The azo dyes of the formula (A-1) having, as B 1 and B 2 , -CR 1 = and -CR 2 = respectively, and, as each of R 1 
and R 2 a hydrogen atom, a halogen atom, a cyano group, a carbamoyl group, a carboxyl group, an alkyl group, a 
hydroxy group or an alkoxy group, more preferably a hydrogen atom, a cyano group, a carbamoyl group or an alkoxy 
group are especially preferred. 

[0073] As G, preferred are a hydrogen atom, halogen atoms, alkyl groups, a hydroxy! group, an amino group and 
amide groups, of which a hydrogen atom, halogen atoms, an amino group and amide groups are more preferred, with 
a hydrogen atom : an amino group and amide groups being still more preferred. 
so [0074] As A, preferred are pyrazole, imidazole, isothiazole, thiadiazole and benzothiazole rings, of which pyrazole 
and isothiazole rings are more preferred, with pyrazole ring being most preferred. 

[0075] As R 5 and R 6 , preferred are a hydrogen atom, alkyl groups, aryl groups, heterocyclic groups, a sulfonyl group 
and acyl groups, of which a hydrogen atom, aryl groups, heterocyclic groups and a sulfonyl group are preferred, with 
a hydrogen atom, aryl groups and heterocyclic groups being most preferred. R 5 and R 6 however do not represent a 
55 hydrogen atom simultaneously. 

[0076] As the compound of the formula (A-1 ), those having, as at least one of the substituents, the above-described 
preferred group are preferred, of which those having, as more substituents, the above-described preferred groups are 
more preferred, with those having, as all the substituents, the above-described preferred groups being most preferred. 
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[0077] Specific examples of the azo dye of the formula (A-1) will be described below, but azo dyes used in the 
invention are not limited thereto. 
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0.1 to 20% by mass, more preferably 0.2 to 15% by mass. 

[0079] The inkjet recording ink composition of the invention may contain another dye in combination with the azo 
dye in order to adjust the color tone for obtaining a full-color image. The dyes usable in combination will next be 
described. 

5 [0080] As yellow dyes, any desired one can be employed. Examples include aryl or heterylazo dyes having, as a 
coupling component, a phenol, naphthol, aniline, pyrazolone, pyridone, or open-chain type active methylene com- 
pound; azomethine dyes having an open-chain active methylene compound as a coupling component; methine dyes 
such as benzylidene and monomethineoxonol dyes; quinone dyes such as naphthoquinone and anthraquinone dyes; 
and other dyes such as quinophthalone, nitro-nitroso, acridine and acridinone dyes. 

10 [0081] As magenta dyes, any desired one is usable in the invention. Examples include aryl or heterylazo dyes having 
a phenol, naphthol or aniline as a coupling component; azomethine dyes having a pyrazolone or pyrazolotriazole as 
a coupling component: methine dyes such as arylidene, styryl, merocyanine. and oxonol dyes; carbonium dyes such 
as diphenylmethane, triphenylmethane and xanthene dyes; quinone dyes such as naphthoquinone, anthraquinone 
and anthrapyridone dyes, and condensed polycyclic dyes such as dioxazine dyes. 

15 [0082] As cyan dyes, any desired one is usable in the invention. Examples include indoaniline dyes, indophenot dyes 
and azomethine dyes having pyrrolotriazole as a coupling component: polymethine dyes such as cyanine, oxono! and 
merocyanine dyes; carbonium dyes such as diphenylmethane, triphenylmethane and xanthene dyes; phthalocyanine 
dyes; anthraquinone dyes; aryl or heterylazo dyes having a phenol, naphthol or aniline as a coupling component: and 
indigo-thioindigo dyes. 

20 [0083] Each of the above-exemplified dyes may assume each of yellow, magenta and cyan colors for the first time 
after dissociation of a portion of its chromophore. In this case, a counter cation may be either an inorganic cation such 
as alkali metal or ammonium or an organic cation such as pyridinium or quaternary ammonium salt. Alternatively, it 
may be a polymer cation having, in its partial structure, such a cation. 

[0084] Preferred is the use of pigments formed by the reaction between the below-described yellow, magenta and 
25 cyan couplers with the oxidized product of an aromatic primary amine developing agent. 

[0085] Yellow couplers: Couplers as described in U.S. Patent Nos. 3,933 } 501 , 4,022,620, 4,326,024, 4,401 ,752 and 
4,248,961, Japanese Patent Publication No. 10739/1983, British Patent Nos. 1,425,020 and 1 ,476,760, U.S. Patent 
Nos. 3,973.968, 4,314,023 and 4,511 ,649, and European Patent No. 249.473A, couplers represented by the formula 
(I) or (II) of European Patent No. 502.424A, couplers represented by the formula (1) or (2) of European Patent No. 
30 513.496A (particularly, Y-28 on page 18), couplers represented by the formula (I) of claim 1 of European Patent No. 
568 037A, couplers represented by the formula (I), lines 45 to 55 ; column 1 of U.S. Patent No. 5.066,576, couplers 
represented by the formula (I) in [0008] of Japanese Patent Laid-Open No. 274425/1992. couplers as described in 
Claim 1 on page 40 of European Patent No. 498,381 A1 (particularly, D-35 on page 18), couplers represented by the 
formula (Y) on page 4 of European Patent No. 447,969A1 (particularly, Y1 (on page 17), Y-54 (page 41)) and couplers 
35 represented by the formulas (II) to (IV), lines 36 to 58. column 7 of U.S. Patent No. 4,476,219 [particularly, 11-17 and 
19 (column 17), and I1-24 (column 19)]. 

[0086] Magenta couplers: Couplers as described in U.S. Patent Nos. 4,310,619 and 4,351,897, European Patent 
No 73 636 U S Patent Nos. 3.061,432 and 3,725,067, Research Disclosure Nos. 24220 (June, 1984) and 24230 
(June 1 984), Japanese Patent Laid-Open Nos. 33552/1 985, 43659/1 985, 72238/1 986, 35730/1 988, 11 8034/1 980 and 

40 185951/1 985, U.S. Patent Nos. 4,500,630, 4,540,654 and 4,556,630, World IPO WO88/04795, Japanese Patent Laid- 
Open No.39737/1991 [L-57 (right bottom on page 11), L-68 (right bottom on page 12) and L-77 (right bottom on page 
13)], European Patent Nos. 456,257 [[A-4]-63 (page 134), [A-4J-73, -75 (page 139)1, 486,965 {[M-4, -6] (page 26), M- 
7 (page 27)) and 571,959A ([M-45] (page 19)}, Japanese Patent Laid-Open No. 204106/1983 ((M-1) (page 6)), and 
No. 362631/1 992 (M-22 of [0237]), and U.S. Patent Nos. 3,061 ,432 and 3,725,067. 

45 [0087] Cyan couplers: U.S. Patent Nos. 4,052,212, 4,146,396, 4,228,233 and 4,296,200, European Patent No. 
73,636, Japanese Patent Laid-Open 204843/1992 [CX-1 : 3,4,5,11 ,12,13,15 (pages 14 to 16)], Japanese Patent Laid- 
Open No. 43345/1992 [C-7,10 (page 35), 34,35 (page 37), (1-1), (1-17) (pages 42 to 43)] and a coupler represented by 
the formula (la) or (lb) of Claim 1 of Japanese Patent Laid-Open No. 67385/1994. 
[0088] In the next place, compounds represented by the formula (I) will be described. 
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uU3 it IT" (l) tH Rl °; R102 repreSemS 3 hydr ° gen m ° m ' a " alipha,ic 9 rou P < such as ^,hyl, ethyl. 

or methoxyethoxy). an aromatic group (such as phenyl, p-chlorophenyl or naphthyl), a heterocyclk: group 

benzovh PVr T 1 : piperidino or 1-orpholino). an acy. group (such as acetyl, pivaloyl. methacryloyl or 

benzoyl), ahphate oxycarbonyl group (such as methoxycarbonyl or hexadecyloxycarbonyl). an aromatic oxycarbonyl 
group (such as phenoxycarbonyl), an aliphatic sulfonyl group (such as methanesu.fonyl or butanesu.fonyl) an 3 
sulfony. group (such as benzenesu.fony. or p-toluenesu.fonyl), a substituted or unsubstituted carbamoy group S 
as carbamoy., N-me,hy.carbamoyl or N-pheny.carbamoy.), or a substituted or unsubstituted thiocarbamoy g oup £S 
as thiocarbamoyl, N-methylthiocarbamoyl or N-phenylthiocarbamoyl) 9 P ( 

!su°ch°L R rn7n e oh, n,S a 1 a ' iP , hatiC 9r ° UP (SUCh 35 methy '' ethyl ' t " butyl ' oct >" °r methoxyethoxy), an aromatic group 
(such as phenyl p-chlorophenyl or naphthyl), an aliphatic oxy group (such as methoxy or octyloxy) an aromatte oxv 
group (such as ; phenoxy or p-methoxyphenoxy). an aliphatic thio group (such as methj.thio or octy thto) an aromatte 
« . ES-r P T T p - me,hox VP^ny.thio). an acy.oxy group (such as acetoxy, piva.oy.oxy or P -chioroben 2 oyT 
an ahphahc oxycarbonyloxy group (such as methoxycarbonyloxy oroctyloxycarbonyloxy), an aromatic oxycarbonyloxy 
^h an S al^if en ° XyCarb0ny,0Xy) ' & " unsubs,ituted a ™° 9™P (such as an amino group subsS 

a^ e ri „ 9 T 3 k ar ° matiC 9r ° UP ' 3n 3Cyl 9r0UPl 30 a ' iphatiC Sul,on y' 9 roup or an aromatic sulfonyl group) 

a heterocyclic group (such as 2-pyridyl, 4-pyridyl, 1 -piperidino or 1 -morpholino) or hydroxy group 

[0091] If possible, any of a pair Rid and R"* a p air R io 2 and R i 03> and a jr R103 a a nd £ 01 may be C0UDled 

[0092] These substituents may be substituted further with, for example, a halogen atom, an alkyl group (such as 
cydoalkyl or brcycloalkyl). an a.kenyl group (such as cyc.oa.kenyl or bicyc.oalkenyl), an a.kynyl group^n aryt group 
a heterocyclic group, a cyano group, a hydroxy! group, a nitro group, a carboxy. group, an alkoxy group an arvZv 
group, a s-lyloxy group, a heterocyclic oxy group, an acy.oxy group, a carbamoy.oxy group, an afkoxycarbon^ 
group, an ary.oxycarbony.oxy group, an amino group (inc.uding an ani.ino group), an acy.amino group, r^nocar 
oraTJZZT*- ^ a,to ^*«V tam "» 9™P. - aryloxycarbonylamino group, a suliamoy.amino group, Tn alky - 

famot Tj^aZZ 9r ° UP ' 3 m l C f Pt ° 9r ° UP ' a " alky,thi ° gr0UP ' 3n arylthi ° 9™ P ' a heterocyclic thfo group, a s - 
famoyl group, a sulfo group, an alkyl- or aryl-sulfinyl group, an alkyl- or aryl-sulfonyl group, an acyl group an an/loxv 
carbony, group, an a.koxycamony, group, a carbamoyl group, an ary. o/heterocycSc azo group' an imido gr^p a 
K£ "'^ grOUP ' 3 ph0Sphin V 9™P- a Phosphinyloxy group, a phosphihylamino group or a si.yT group ^ 
S£SL J r° mP ° Un i S ° f thS inven,ion "^sented b/ the formula (I) embrace compounds of the formula (I) as 
p!L p h? ! Pan ! Se Pat6nt Publica,ion No - 97332/1994, compounds of the formula (I) as described in Japanese 
^znwtlT N °- 97334/1 " 4 ' compounds of the f o^"'a (') as described in Japanese Paten7Laid-Sen No 
1 48037/1 990, compounds of the formula (!) as described in Japanese Patent Laid-Open No. 1 50841/1 990 compounds 

ISiSTT W 35 o 3 ^^ in Japan6Se Patent Laid -° pen N ° 18H45/1990 compounds of the 7oZ£ 72 
? I"? 8 ? 6 Patem Laid -° pen No - 266836 '1 991 ■ compounds of the formula (IV) as describedTjalnese 
S^lSSS" 350854/1 " 2 ' and COmp0unds ° f the '°«™' a (') as described in Japanese Pateni LaTopen 

of thei eftite 6 C ° mP0UndS ° f thS f0rmu,a (,) compounds of the formulas (1 A) and (1 B) are preferred in consideration 



R '0i 1,1 r10 , 

0 02 R 112 R 102 

(1A) ( iB) 



ra°Si to n RiT3 h h 0 a ' I h 'J ! 0rmU ' aS (1 A) and (1 B) ' R101 and R1 ° 2 havo thc same ™ a ™9s as defined above in the formula 
(■;. h»>> to have the same meanings as described as R 1 <>1 

™ f * he h f ° ,mU ! a ( ' A) ' R101 and R, ° 2 eaCh Pfe,erab, y a hydrogen atom, an aliphatic group an aromatic 

group, of whrch an aliphatic group or an aromatic group is more preferred. R1« and R"2 each preLably reprTen ts 

122TT a '° m k aCy ' 9r0UP ' a " a ' ipha,iC ^^-V 9«up. an aromatic oxycarbonyl group tuSb^SH 
atom °l UnSUbS,,,U,e d Carbam °V 9 ro "P^ or a s ^s,i,u,ed or unsubstituted thLamamoy. group w h a hydrogen 
atom, an acy. group, a sulfonyl group, a substituted or unsubstituted carbamoy. group or a substituted or unsubs, tuted 
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thiocarbamoyl group being more preferred. 

[0097] In the formula (IB), R 101 represents preferably an aliphatic group, an aromatic group, a heterocyclic group, 
an acyt group, an aliphatic sulfonyl group or an aromatic sulfonyl group, with an aliphatic group, a heterocyclic group 
or an acyl group being more preferred. R 102 represents preferably a hydrogen atom, an aliphatic group or an aromatic 
group, with a hydrogen atom or an aliphatic group being more preferred. R 113 represents preferably a hydrogen atom, 
an aliphatic group, an aromatic group, a heterocyclic group or an acyl group, with a hydrogen atom or an aliphatic 
group being more preferred. 

[0098] Compounds of the formula (IA) can be synthesized by alkylation ; acylation, sulfonylation or carbamoylation 
of a hydrazine derivative. Compounds of the formula (IB), on the other hand, can be synthesized by alkylation or 
acylation of a hydroxylamine derivative. 

[0099] Specific examples of the compounds represented by the formula (I) will be described next but they are not 
limited thereto. 
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oHhf Lnllm I 6 ' re r di ?nn ink C °T P ° Siti0n P' eferab| y cont ™s 2 to 200 parts by mass of the invention compound 
of the formula (I) based on 1 00 parts by mass of the dye. If necessary, two or more compounds are usable as a mixture 

!IZ TfT 9 T, C ° mp ° Unds aS deSCrib6d bGl0W may be used in combination. These compounds are usLle in any 
phase of the Inkjet recording ink composition, but coexistence with the azo dye is desired 

[0101] in the invention, various organic or metal complex type antifading agents can be used to improve the shelf 
aminlrrn 9 r n ^ r9an,C aMn ^ ents include "ydroquinones, a.koxypheno.s, dialkoxyphenols, phends. anil ines 
ammes, indanes, coumarones, alkoxyanilines and heterocycles. while metal complex type antifading agen s include 
n.cke. complexes and z.nc comp.exes. More specifically, usable are compounds as cited in the patents ^^escr ibedt 
Research Disclosure. No. 1 7643 (Sections I to J of VII). No. 1 51 62, No. 1 871 6 (left column on oaae W ^ aSJJ 
(page 527). No. 307105 (page 872). and No. 15162; and those embraced in the ZZT^pZl ^aoun^ 
compound examples described on pages 127 to 137 of Japanese Paten. Laid-Open No. 215272^087 
[0102] As well as these compounds, alkene compounds of the formula (I) in U.S. Patent No 471331 7 boron com- 

S°P^No^ 

the ToSla in EP^ jSi^T? ' * l?™** PMM LMOpuR No " disulfide compounds of 

the formula m EP 271322B1 and the formulas (I), (II), (III) and (IV) in Japanese Patent Laid-Open No 19736/1992 

?ri rt a ^ C T, P rC dS ° f the f0rrnU ' a 0) in U S Patent No 4770987 reactive ^pounds of the fo Ju.as n n.)' 
La?dr P e ( n V N;%^L P 9^9^ NO *** Ph ° SPh ° r ° US C ° mp0U " dS « < 1 > in Ja P a -~ ^teni 

[0103] In the invention, metal complexes may be used. A number of metal complexes such as dilhiolale nickel com- 
plexes and salicylate nickel comp.exes are known. Metal complexes such as those represented by the fornTa 
the forlTm r >T* Ubli p ati ° n 1° 13736 ' 1986 ' the <°™>* O * ^panose Patent Publication No "3737" 986 

13739/T986 hrfo^u^n PUb, o ati0n N ° 13738/1986 ' the f °™"* O ^ Japanese Patent Publication No 

13739/1986, the formula (I) ,n Japanese Patent Publication No. 13740/1986. the formula (I) in Japanese Patent Pub 
hcat.on No 13742/1986, the formula (I) in Japanese Patent Publication No. 13743/1986, Z olTa (Tin Japanese 
Paten Pubhcat.on No. 1 3744/1 986. the formula in Japanese Patent Publication No. 6921 2/1 993 th formulas (n "and 
II) ,n Japanese Patent Publication No. 88809/1 993, the formu.a in Japanese Patent Laid-Open No 1 99248^8 the 

X U°S 1 fl^^ U,3S (M) ' (m)l ( ' V) (V) " S N ° 459 ° 153 ' a " d - <">• ('") -d 

*» [0104] Metal comp.exes represented by the formula (MIA) are usable in the invention in consideration of their effects. 
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i°n 1 Sh Jv f ° rmUla (, " A) ' Rsi ' Rd2 ' ° 93 and ° 94 eaCh re P rese "te * substituent, R 95 represents a hydrogen atom 

sZl^^ZT " "~ "** ^ ^ ^ ^ * -up^togl^ot^a 

[°,^ 61 , Examp ' eS 0f ,he substi '"ont R 91 , R^, R 93 or include aliphatic groups, aliphatic oxy groups aliphatic 
mThv, 2? r H ar °T tiC SU ' f0ny ' 9r0UPS and aCylamin ° 9 r ° U P S - Exam P' es °< aliphatic group as 

?o*z The : m r:' 9 , ro r, and ,hose ° f the aromatic ^ *™* z * ** «. sssi 

^ 1 o com P° u "°s of the formula (1) may be used in combination with an antistaining agent as described in 
ft" 777 S 7 %?ao C r , , La d "° PCn N ° 104448/1995 < c ^™ 39/.ine 50 to column 70/line 9). JapaneS Patemtaid Open 
«7/, la, 9 ? <CO ' Umn 61/,ine 50 l ° C °' Umn 62/line 49 >' or Ja P anese P ^ent Laid-OpenlSo 3o1 89S ^95 i 
foao"/ , I* C °' Umn ! 8/Hne 48,: 3 U,,raVi0,e, abSOrber 35 described in Ja P—e Patent Laid Open No 21 5272/ 9^ 
£i 9 /Jo^ UPPer " 9ht C0,umn/Iine 2 to P a 9e 127/lower left column/last line), Japanese Patentia^ Ope^ No 
fis eOOAVr 96 3 w 7 /! I OWer / i9h, CO ' Umn/,ine 14 ,0 Pa9e 38/u P per ,e « co,umn,ine P 11), or E^opea Parent No 

™99 2 5 *s£!S£ Vo 7 ; rr'" 9 a9ent as described in japanese pa,ent Laid - open - 
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[0108] The Inkjet recording ink of the invention can be prepared by dissolving and/or dispersing, in an ji q uepu s 

medium, the azo dye and a compound represented by the formula (I). The aqueous medium usable in the invention is *) 

obtained adding an additive such as humectant.. stabilizer or antiseptic as needed to water or a mixture of water and 

a small amount of a water miscible organic solvent. 

5 [0109] Examples of the water miscible organic solvent usable in the invention include alcohols (such as methanol, 
ethanol, propanol. isopropanol, butanol, isobutanol, sec-butanol, t-butanol, pentanol, hexanol, cyctohexanol and benzyl 
alcohol), polyhydric alcohols (such as ethylene glycol, diethylene glycol, Methylene glycol, polyethylene glycol, pro- 
pylene glycol, dipropylene glycol, polypropylene glycol, butylene glycol, hexanediol, pentanediol, glycerin, hexane triol 
and thiodiglycol), glycol derivatives (such as ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, eth- 

10 yiene glycol monobutyl ether, diethylene glycol monomethyl ether, diethylene glycol monobutyl ether, propylene glycol 
monomethyl ether, propylene glycol monobutyl ether, dipropylene glycol monomethyl ether, triethylene glycol mono- 
methyl ether, ethylene glycol diacetate, ethylene glycol monomethylether acetate, triethylene glycol monomethyl ether, 
triethylene glycol monoethyl ether and ethylene glycol monophenyl ether), amines (such as ethanoiamine, dieth- 
anolamine, triethanolamine, N-methyldiethanolamine, N-ethyldiethanolamine, morpholine, N-ethylmorphol»ne ; ethyl- 

is enediamine, diethylenetriamine, triethylenetetramine, polyethyleneimine and tetramethylpropylenediamine) and the 
other polar solvents (ex. formamide, N,N-dimethylformamide, N.N-dimethylacetamlde, dimethylsultoxide, sulfolane, 
2-pyrrolidone, N-methyl-2-pyrrolidone, N-vinyl-2-pyrrolidone. 2-oxazolidone, 1 ,3-dimethyl-2-imidazolidinone, ace- 
tonitrile and acetone). At least two of these water miscible organic solvents can be used in combination. 
[0110] When the azo dye is an oil soluble dye. it can be prepared by dissolving the oil soluble dye in a high-boiling- 

20 point organic solvent and then dispersing and emulsifying the resulting solution in an aqueous medium. When the 
compound of the formula (I) is used, it may be dispersed and emulsified together with the oil soluble dye and allowed 
to coexist with the dye in the same oil droplet. Alternatively, the dispersed emulsion obtained separately may be added 
or the compound may be dissolved or dispersed in an aqueous phase. Coexistence of it with the oil soluble dye in the 
same oil droplet is however preferred. 1 

25 [0111] The high-boiling-point organic solvent to be used in the invention has a boiling point of 150°C or greater, 
preferably 1 70°C or greater. 

[0112] Examples include phthalic acid esters (such as dibutyl phthalate, dioctyl phthalate, dicyclohexyl phthalate, 
di-2-ethylhexyl phthalate, decyl phthalate, bis(2 J 4-di-tert-amylphenyl) isophthalate, and bis(1 ,1-diethylpropyl) phtha- 
late), phosphoric acid or phosphonic acid esters (such as diphenyl phosphate, triphenyl phosphate, tricresyl phosphate, 

30 2-ethylhexyldiphenyl phosphate, dioctylbutyl phosphate, tricyclohexyl phosphate, tri-2-ethylhexyl phosphate, tridodecyl 
phosphate, and di-2-ethylhexylphenyl phosphate), benzoic acid esters (such as 2-ethylhexyl benzoate, 2,4-dichlo- 
robenzoate, dodecyl benzoate, and 2-ethylhexyl-p-hydroxy benzoate), amides (such as N,N-diethyldodecanamide and 
N.N-diethyllaurylamide), alcohols or phenols (such as isostearyl alcohol and 2,4-di-tert-amylphenol), aliphatic esters 
(such as dibutoxyethyl succinate, di-2-ethylhexyl succinate, 2-hexyldecyl tetradecanoate, tributyl citrate, diethyl aze- 

35 late, isostearyl lactate and trioctyl citrate), aniline derivatives (such as N,N-dibutyl-2-butoxy-5-tert-octylaniline), chlo- 
rinated paraffins (such as paraffins having a chlorine content of 10 to 80%), trimesic acid esters (such as tributyl tri- 
mesate), dodecyl benzene, diisopropyl naphthalene, phenols (such as 2,4-di-tert-amylphenol, 4-dodecyloxyphenol, 
4-dodecyloxycarbonylphenol and 4-(4-dodecyloxyphenylsulfonylphenol), carboxylic acids (such as 2-(2,4-di«tert-amyl- 
phenoxybutyric acid and 2-ethoxyoctanedacanoic acid), and alkyiphosphoric acids (such as di-2(ethylhexyl)phosphoric 

40 acid and diphenylphosphoric acid). These high-boiling-point organic solvents may be used in an amount of 0.01 to 20 
times the mass, preferably 0.05 to 5 times the mass of the oil soluble dye. 

[0113] These high-boiling-point organic solvents may be used either singly or at least two of them may be used in 
combination [for example, tricresyl phosphate and dibutyl phthalate, trioctyl phosphate and di(2-ethyihexyl)sebacate, 
or dibutyl phthalate and poly(N-t-butyl acrylamide)]. 

45 [0114] The other compounds serving as a high-boiling-point organic solvent and/or synthesizing processes thereof, 
each usable in the invention, are described in, for example, U.S. Patent No. 2,322,027, 2,533,514, 2,772,163, 
2835 579 3594,171, 3,676,137, 3,689,271, 3,700,454, 3,748,141 s 3,764,336, 3,765.897, 3,912,515, 3,936,303, 
4W928! 4,080,209, 4,127.413, 4,193,802, 4,207,393, 4,220711, 4,239,851, 4,278,757, 4,353,979, 4,363,873, 
4 430,421, 4.430.422, 4,430,422, 4,464,464, 4,483,918, 4,540,657, 4,684,606, 4,728,599. 4,745,049, 4,935,321 , or 

so 5.013W European' Patent No. 2.76.319A, 286.253A, 289,820A, 309,158A, 309,159A, 309.160A, 509,311 A, or 
510 576A East German Patent No. 147,009, 157,147, 159,573, or 225,240A; British Patent No. 2,091 ,124A; Japanese 
Patent Lai'd-Open Nos. 47335/1973, 26530/1975. 25133/1976. 26036/1976. 27921/1976, 27922/1976, 149028/1976, 
46816/1977, 1520/1978, 1521/1978, 15127/1978, 146622/1978, 91325/1979. 106228/1979, 118246/1979, 
59464/1980! 64333/1981, 81836/1981, 204041/1984, 84641/1986, 118345/1987, 247364/1987, 167357/1988, 

55 214744/1988,301941/1988, 9452/1989, 9454/1989, 68745/1989, 101543/1989, 102454/1989, 792/1990, 4239/1990, 
43541/1990, 49237/1992, 30165/1992. 232946/1992 or 346338/1992. 

[0115] The above-described high-boiling-point organic solvents may be used in an amount of 0.01 to 3.0 times the 
mass, preferably 0.01 to 1 .0 time the mass of the oil soluble dye. 
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[0116] In the invention, the oil soluble dye or high-boiling-point organic solvent is dispersed and emulsified in an 
aqueous medium. Upon emulsification and dispersion, a low-boiling-point organic solvent are usable from the viewpoint 
of.emul8.fy.ng propert.es. The low-boiling-point organic solvent is an organic solvent having a boiling point of l7c Z 
greater but no. greater than 1 50'C under normal pressure. Preferred examples include, but not limited^ esters (ethv 
acetate butyl acetate, ethyl propionate, (J-ethoxyethyl acetate and methyl cellosolve acetate) alcohols (such as iso 
propyl alcohol, n-bu.y. alcohol and secondary butyl a.cohol), ketones (such as methyl isobutyf ketone metnvl e hv, 
*%ZEX£Z2$- am,deS <SUCh 35 dime ^ormamide and N-methylpyrroLne) £££ 
[0117] Emulsification and dispersion are conducted for the purpose of forming fine oil droplets of an oil phase bv 
dispersing ,n an aqueous phase composed main.y of water, an oil phase having a dye dissolved in a hign-boCpo^t 
organic solvent, .n some cases, in a mixed solvent thereof with a low-boi.ing-point organic solvent. At Sime to S 
one of the aqueous phase or oil phase or both of them, an additive such as surfactant, humect TX?£££ 
emuteion stabler, antiseptic and/or antifungal agent, which will be described later, may be added as needed 
[01 1 8] Emuls.f, cation is usually conducted by adding an oil phase to an aqueous phase. Alternatively so-called ohase 
inversion emulation wherein an aqueous phase is added dropwise to an oil phase can be prJllleTZe* 
[01 19] vanous surfactants can be employed upon dispersion and emulsification in the invention Prefer ^examples 
,nc ude amomc surfactants such as fatty acid salts, alky, sulfates, alkylbenzene sulfonates alkylnaphthalene sultonatis 
d.a ky. sulfosuccmates, alkyl phosphates, naphthalenesulfonic acid-formalin condensate, and S^S^^S 
vie™ TT SOrt T ntS SUCh 88 P°*°*y«W* alkyl e.hers. po.yoxye.hy.ene alky, ally, ethers, polyoxyeth 

ylene fatty ac.d esters, sorb.tan fatty acid esters, polyoxyethylene sorbitan fatty acid esters, polyoxye hylene alM 

SUR?YNots e Trad?n^ 6 d T ^ block well as these suZta^ 

SURFYNOLS (trade name; product of A.r Products & Chemicals) which are acetylene series polyoxyethylene oxide 
surfactants are preferred. Amine oxide type amphoteric surfactants such as N,N-dimethy,-N-a.Mamfne oSs are 
also preferred Moreover, surfactants as described in Japanese Patent Laid-Opon No. 1 57 636/1984 (pp 37 38) and 
Research Disclosure No. 308119 (1989) are also usable. 
[0120] In order to stabilize the emulsion rightly after emulsification, a water soluble polymer can be added in combi 
nahon with the surfactant. As the water soluble pOymer, polyviny. alcohol, polyvinyl pyrLidone. Jc££i.3E 
po yacryhc ac.d and polyacry.amide, and copolymers thereof are preferred. Natural water-soluble polymers Lch as 
po.ysacchar.des case.n and gelatin are also preferred. In order to stabilize the dispersion of a dye if^ possib.eto 

an acrylate es er, methacrylate ester, vinyl ester, acrylamide, methacrylamide, olefin, styrene, vinyl ether or acnZi 

COO Whentcha' 5 "T"* * " a " ueous - edium These polymer/preferably contain sS or 

COO . When such a polymer substantially insoluble in an aqueous medium is used in combination it is used oreferablv 

* pTtoZ^o^^ 

[0121] Upon preparation of an aqueous ink by dispersing and emulsifying an oil soluble dye or hiqh-boilina-ooint 
orgamc solvent control of its particle size is of particular importance. It is essentia, to minimize n^ELS^S 
size ,n order to heighten color purity or density upon formation of an image by inkjet. The volume averagrSrtiSfsSe 
is preferably l M m or less, more preferably 5 to 100 nm. average particle size 

f???J vo,ume t avera 9e Particle size and particle distribution of the dispersed particles can be measured readilv 
in a known manner, for example, the static light scattering method, dynamic light scattering method cemrinjaa^Dre 
XT,™* 0 *" meth ° d deSCrib6d ° n P39eS 417 10 418 ° f Jikken Kagaku Koza, 4,h Ed S For examp.e a 

of 0 ?toT«ybvmaL^nri SUred d " Utin9 Wth ^"^ Water t0 9 ive the P article concentration inTink 

of 0.1 to 1 /oby mass and measunng the resulting diluted ink by a commercially available volume-averaqe particle size 

W .23, The vTm " D0PP,e ;. e ,' feC . t Permite ~« °< •"»» P"«* size so that it is espLa.ly pSerred. 
ound bv 21 , t 'l T 96 *"* 15 a " aVera9e PartiC ' e Si " based ° n ,he volu ™ of the particles and it is 

v^ ul orTfor 9 , %r e,er °l 6aCh PartiC ' e by i,S V °' Ume and ,h6n dividin 9 ,he of the P^ucts by the total 
^£^^^ Pti ° n ° n Pa9e 119 ° f " ^ - — ~ Soichi 

bee " revea,ed ,hat ,he extetence of coarse particles plays an important role in printing performance 

or cause. ^ ^ 1°™° T^" ^ C, °" in9 °' * h ° ad ^ °" " n °' SO ' form a stai " a " d P^O". diXge 
such Then™ 1 1 " ° ,h6reby haVin9 3 S6ri0US in " UenCe on the P ri "«"9 Performance. To pretem 

oMess andZnumL' 8 "S TT, T ^ °' a P artic,e si ~ ° f 5 ^ - ^eater to 10 

H 251 Sul r T J? P I" aVln9 3 PartiC ' e SiZe ° f 1 Mm ° r 9reater to 1 00 or ,ess ' in 1 P' °' *° resulting ink. 
mav bl onnn f h ? T S bS rem ° Ved 6y kn ° Wn cen,ri,u 9 al separation or precise filtraL. Such separation 
ZZsurlZTt!* 9 * af, f er d ' Spersi0n a " d emulsification. or after addition of various additives such as huSan" 
and surfactant to the emuls.f.ed dispersion but rightly before filling a cartridge with the mixture. 
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[0126J A mechanical emulsifier can be employed as effective means for decreasing the average particle size and 

removing coarse particles. ^ 
[0127] As the emulsifier. usable are known ones such as simple-system stirrer, mill-system emulsifiers such as im- 
peller agitator inline agitator and colloid mill and ultrasonic system emulsifier. with use of a high pressure homogenizer 

5 being especially preferred. 

[0128] Specific mechanism of a high pressure homogenizer is described in U.S. Patent No. 4522354 or Japanese 
Patent Laid-Open No. 47264/1 994. Examples of the commercially available one include Gaulin homogenizer (product 
of A.P.V GAULIN INC) 5 microfluidizer (product of MICROFLUIDEX INC.) and Ultimaizer (product of Sugino Machine). 
[0129] A recently developed high pressure homogenizer as described in U.S Patent No. 5720551 having a mecha- 

w nism for forming fine droplets in a ultrahigh pressure jet stream is particularly effective for dispersion and emulsif ication 
of the invention. "DeBEE 2000" (product of BEE INTE RNATIONAL LTD.) is one of the emulsifiers adopting this ultrahigh 
pressure jet stream. 

[0130] The pressure upon emulsif ication by a high pressure emulsifier is at least 50 MPa, preferably at least 60 MPa, 
still more preferably at least 180 MPa. 
'5 [0131] Use of at least two emulsifiers, for example, successive use of a stirring emulsifier and a high pressure ho- 
mogenizer is particularly preferred. It is also preferred to disperse and emulsify by such emulsifiers. add to the resulting 
emulsion an additive such as humectant or surfactant and subject the resulting mixture to high pressure homogenizer 
again while filling a cartridge with the resulting ink. 

[0132] When both of a high boiling point organic solvent and a low boiling point organic solvent are incorporated, 
20 removal of the low boiling point solvent is preferred for stability, safety and sanitation of the emulsion. The low boiling 
point solvent can be removed in a known manner, for example, evaporation, vacuum evaporation or ultrafiltration, 
depending on the kind of the solvent. This removal of the low boiling point organic solvent is preferably conducted as . 
soon as possible rightly after emulsif ication. 

[0133] When the inkjet recording ink composition obtained by the invention is used for inkjet recording, additives 
25 selected as needed from antidrying agent for preventing clogging at a jet orifice due to drying of an ink, penetration 
promoter to promote penetration of an ink into paper, ultraviolet absorber, antioxidant, viscosity regulator, surface 
tension regulator, dispersant, dispersion stabilizer, antifungal agent, rust preventive, pH regulator, antifoaming agent 
and chelating agent can be added. 

[0134] As the antidrying agent to be used in the invention, water soluble organic solvents having a vapor pressure 

30 lower than that of water are preferred. Specific examples include polyhydric alcohols typified by ethylene glycol, pro- 
pylene glycol, diethylene glycol, polyethylene glycol, thiodiglycol, dithiodiglycoL 2-methyl-1 ,3-propanediol, 1,2,6-hex- 
anetriol, acetylene glycol derivative, glycerin and trimethylolpropane; lower alkyl ethers of a polyvalent alcohol such 
as ethylene glycol monomethyl (or ethyl) ether, diethylene glycol monomethyl (or ethyl) ether and triethylene glycol 
monoethyl (or butyl) ether; heterocyclics such as 2-pyrrolidone, N-methyl-2-pyrrolidone, 1 ,3-dimethyl-2-imidazolidi- 

35 none and N-ethylmorpholine; sulfur-containing compounds such as sulfolane, dimethylsulfoxide and 3-sulfolene; poly- 
functional compounds such as diacetone alcohol and diethanolamine; and urea derivatives. Of these, polyhydric alco- 
hols such as glycerin arid diethylene glycol are more preferred. The above-exemplified antidrying agents may be used 
either singly or in combination. The antidrying agent is preferably added in an amount of 1 0 to 50% by mass of the ink. 
[0135] Examples of the penetration promoter usable in the invention include alcohols such as ethanol, isopropanol, 

40 butanol, di- or tri-ethylene glycol monobutyl ether, and 1 ,2-hexanediol and nonionic surfactants such as sodium lauryl 
sulfate and sodium oleate. Incorporation of it in an amount of 1 0 to 30% by mass in an ink brings about sufficient effects. 
It is preferably added in an amount within a range causing neither bleeding of print nor print-through. 
[0136] Examples of the ultraviolet absorber to be used in the invention for improving the shelf life of images include 
benzotriazole compounds as described in Japanese Patent Laid-Open No. 185677/1983, 190537/1986, 782/1990, 

45 1 97075/1 993 and 34057/1 997, benzophenone compounds as described in Japanese Patent Laid-Open No. 2784/1 971 
and 194483/1993 and U.S. Patent No. 3214463, cinnamic acid compounds as described in Japanese Patent Publica- 
tion No. 30492/1983 and 21141/1981 and Japanese Patent Laid-Open No. 88106/1998, triazine compounds as de- 
scribed in Japanese Patent Laid-Open No. 298503/1992, 53427/1996, 239368/1996 and 182621/1998 and Interna- 
tional Patent Publication No. 501291/1 996 : and compounds so called fluorescent brightenersuch as those as described 

so in Research Disclosure No. 24239, stilbene and benzoxazole compounds which emit fluorescence, absorbing ultravi- 
olet rays. 

[0137] Examples of the antifungal agent usable in the invention include sodium dehydroacetate, sodium benzoate, 
sodium pyridinethion-1 -oxide, ethyl p-hydroxybenzoate and 1 ,2-benzisothiazolin-3-one and salts thereof. It is prefer- 
ably added in an amount of 0.02 to 5.00% by mass of the ink. 
55 [01 38] Details of the antifungal agent are described in "Dictionary of Antibacterial and Antifungal Agents" (ed. by The 
Society for Antibacterial and Antifungal Agents, Japan). 

[0139] Examples of the rust inhibitor include acidic sulfite, sodium thiosulfate, ammonium thioglycolate, diisopropy- 
lammonium nitrite, pentaerythritol tetranitrate, dicyclohexylammonium nitrite and benzotriazole. It is preferably added 
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in an amount of 0.02 to 5.00% by mass in the ink. 

[0140] The pH regulator to be used in the invention functions well for regulating pH of the ink and impartina it with 
dispersion stab.l.ty. It is preferably added to adjust its P H to 4.5 to 1 0.0. more preferably to 6 to 1 0 0 

ZZrZ^";: 9 ^' ° r9aniC baS6S in ° r9aniC a,kaHS " USab,e Wh " e as acidic organic acids 

L°n 1 l 2 inI h Th! r9aniC baSe ! i nC ' Ude triethanolamine ' diethanolamine, N-methyldiethanolamine and dimethyleth- 
ano.am.ne. The morgan.c a.kahs mclude hydroxides of an alkali metal (ex. sodium hydroxide, lithium hydroxide and 
th * >' C . arbonates < ex - sodium 'arbona.e and sodium bicarbonate) and ammonia * 

Si LI^l l^r^ m t Ude 3CetiC add ' Pr ° pi0nic acid " triflu °™acetic acid and alkylsulfonic acid The inorganic 
acids include hydrochlonc acid, sulfuric acid and phosphoric acid inorganic 

n?! 44 ! tn AS SUrfa< !f ,enSi ° n re 9 u,a,or ' noionic ' cationic and anionic surfactants are usable in the invention Exam- 
fon t h ZT°,t Urf3CtantS inC ' Ude fatty 3Cid Sa,tS ' a,kyl sul,a,es ' benzenesu.fona.es, aNcy! nXhthatone sul- 
fonates d.a.ky su.fosuccina.es, alky.phospha.es, naphthalenesulfonate formalin condensate and SJSSJiSi 
a ky. sulfa e esters, those of the nonionic surfactants include po.yoxyethylene alkyl ethers, polyoxyetJylenraSalM 
ethers, polyoxyethylene fatty acid esters, sorbitan fatty acid esters, po.yoxyethylene sorbite Styac ^ esters ^ 
yethy.ene alky arn.es, glycerin fany acid esters, and oxye.hy.ene oxypropylene block co P o.ymer^RF Y ti^ 
name; product of Air Products & Chemicals Inc.) which are acety.ene type po.yoxyethylene oxide surfactants le Xsl 
pre erabry employed. Amine oxide type amphoteric surfactants such as N.N-dimethyl-N-alkyla^ are also 

: s r nese patent Laid - open n °- ™- < pp «- — s 

5SSL eom^mo^p^^ SUCh 3 re9Ulat ° r iS to — a — tension 

Sfi ? 6 ^ USat " e ^ thC inVenti ° n haS P referab, V a visc °sity of 30 mPa-s or less. It is preferably adjusted to 20 
TnZu* »T V ' SCOS,,y re9U ' at0r iS sometimes added ^ adjust its viscosity. Examples oHhe vtco^ reoull^ 

Asso^ia^ 9 °' "^ SC ° Sity Re9U,ati " 9 TeC ^ TechnTgy 

Association, 1999) and pages 162 to 174 of "Chemicals for Inkjet Printers (Supplement 98) -Researches on rwi 
opment Trend and Prospect of Materials-" (CMC, 1997)). PP ' ' researches on Devel- 

[0147] In the invention, it is also possible to add, as needed, the above-described cationic anionic or nonionic c, ,r 

or NBKP, mechanical pulp such as GP. PGW, RMP, TMP, CTMP, CMP or CGP, or recycli* Z fool as ; to wh£h 

, 1 38 neSded ' and mad6 USin9 Paper maChine Such as wire P a P er m ^nine or c*ffi w^TK? 
Altemat.veV, the support may be synthetic paper or plas.ic fi.m sheet and it preferably has a thickness of lT.o 250 
urn and a basis weight of 10 to 250 g/m 2 . mictmess of i o to 250 

coin! bS US6d 38 3 r6CeiVin9 material after deposing thereon an image receiving layer and back 

coat layer, or after dispos.ng a size press or anchor coat layer by using starch or polyvinyl alcohol and hen dfeD^n J 
thereon an image receiving layer and a back coat .ayer. The support may furtherbe sub^cS to fatten nq trSmTnt 
by a calendering machine such as machine calender, TG calender or soft calender 'fattening treatment 

[0150] In the invention, paper or a plastic film having both sides thereof laminated with po.volefin fex noh^thu.*™ 
polystyrene, po.yethy.ene tereph.ha.ate or po.ybutene, or copo.ymer thereof) is prefe^y ^ 

o^o^ 

™.l 5 H VhL" ima9e reCeiVin9 ' ayer diSP ° Sed ° n lhe SUpport < a P° rous material an aqueous binder are incoroo- 
^Itr! 96 reCemn9 ' ayer Preferab ' y C ° ntainS 3 Pi9mem ' P re,erab * a white Pig-'nt. Examples o the whito 
p^ment include inorganic white pigments such as calcium carbonate, kaolin, talc, clay, dia.omaceo us earth svnthe ic 
amorphous silica, a.uminum silicate, magnesium si.ica.e, calcium silicate, alum nun ^ hydride a"um^na 'liEon^ 

ZZZ ^TT t ^ P ' 9men,S ' reSinS and mc,aminc rcsins - As the whj te Pigment, porous white inorganic 
pigment, particularly, synthetic amorphous silica having a large pore area is preferred As the svnftJT«,Z2^ 
s-lica, siKcic anhydride avai.ab.e by try process and hydrated silicic acid avaifable by wet i^^S^tS! 
hydrated silicic acid is desired. These pigments may be used in combination P ' ° f Wh ' Ch 

as SLml -7? S .° f I" 6 9qUe !!! S bindGr COn,ained in ,he ima 9 e recei ^"9 'ayer include water-so.ub.e polymers such 
as polyvinyl alcohol, s.lanol-modrfied polyvinyl alcohol, starch, catenated starch casein gelatin carboxvm^TnlTr^h, 
lose, bydroxyethy. cellulose, polyvinylpyrrolidone, polyalky.ene oxide and P o. y a,kyfene !Z 
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dispersible polymers such as styrene butadiene latex and acrylic emulsion. These aqueous binders may be used either 
singly or in combination. Of them, polyvinyl alcohol and silanol-modified polyvinyl alcohol are particularly preferred 
from the viewpoints of adhesion to the pigment and peel resistance of the ink receptive layer. 

[0153] The image receiving layer may contain, in addition to. the pigment and aqueous binder, a mordant, a water 
5 proofing agent, light resistance improver, surfactant, hardener and the like additives. 

[0154] The mordant to be added to the image receiving layer is preferably immobilized. A polymeric mordant is 
preferably employed for this purpose. 

[0155] Polymeric mordants are described in Japanese Patent Laid-Open Nos. 28325/1973, 74430/1979, 
124726/1979, 22766/1980, 142339/1980, 23850/1985, 23851/1985, 23852/1985, 23853/1985, 57836/1985, 

10 60643/1985 118834/1985. 122940/1985, 122941/1985, 122942/1985, 235134/1985 and 161236/1989, and U.S. Pat- 
ent Nos. 2484430, 2548564, 31 48061 , 3309690, 41 1 5124, 41 24386, 41 93800, 4273853, 4282305 and 4450224. Image 
receiving materials containing the polymer mordant as described on pages 212 to 215 of Japanese Patent Laid-Open 
161236/1989 are particularly preferred. Use of these polymer mordants makes it possible to form an image having 
excellent image quality and improved light resistance. 

is [0156] A water proofing agent is effective for improving water resistance of an image and as this agent, cationic 
resins are particularly desired. These cationic resins include polyamide polyamine epichlorohydrin, polyethyleneimine, 
polyaminesulfone, dimethyldiallyl ammonium chloride polymer, cation polyacrylamide and colloidal silica. Of these 
cationic resins, polyamide polyamine epichlorohydrin is particularly preferred. The cationic resin is preferably added 
in an amount of 1 to 15% by mass, particularly 3 to 10% by mass based on the whole solid content of the ink receiving 

20 layer. 

[0157] Examples of the light resistance improver include zinc sulfate, zinc oxide, hindered amine antioxidants and 
benzotriazole ultraviolet absorbers such as benzophenone, of which zinc sulfate is particularly preferred. 
[0158] The surfactant functions as a coating aid, peeling improver, slip improver or antistatic agent. Description on 
it can be found in Japanese Patent Laid-Open No. 173463/1987 and 183457/1987. 
25 [0159] Instead of the surfactant, organofluoro compounds may be employed. They are preferably hydrophobic. Ex- 
amples include fluorine surfactants, oily fluorine compounds (ex. fluorine oil) and solid fluorine compound resins (ex. 
ethylene tetrafluoride resins). Organofluoro compounds are described in Japanese Patent Publication No. 9053/1982 
(8th to 17th columns), and Japanese Patent Laid-Open No. 20994/1986 and 135826/1987 

[0160] As the hardener, materials as described on page 222 of Japanese Patent Laid-Open No. 161236/1989 are 
30 usable. 

[0161] As the other additives to the image receiving layer, pigment dispersants. thickeners, antifoaming agents, dyes, 
fluorescent brighteners, antiseptics, pH regulators, matting agents and hardeners can be used. The ink receiving layer 
may be a single layer or a double layer. 

[0162] The recording paper or recording film may have a back coat layer disposed thereon. To this layer, white 

35 pigments, aqueous binders and the other components can be added. 

[0163] Examples of the white pigment to be incorporated in the back coat layer include white inorganic pigments 
such as light calcium carbonate, heavy calcium carbonate, kaolin , talc, calcium sulfate, barium sulfate, titanium dioxide, 
zinc oxide, zinc sulfide, zinc carbonate, titan white (white satin) , aluminum silicate, diatomaceous earth, calcium silicate, 
magnesium silicate, synthetic amorphous silica, colloidal silica, colloidal alumina, pseudo boehmite, aluminum hydrox- 

40 ide, alumina, litopone, zeolite, hydrated halloysite, magnesium carbonate and magnesium hydroxide, and organic pig- 
ments such as styrene plastic pigment, acrylic plastic pigment, polyethylene, microcapsules, urea resins and melamine 



resins. 



[0164] As the aqueous binder to be incorporated in the back coat layer, usable are water soluble polymers such as 
styrene/maleate salt copolymers, styrene/acrylate salt copolymers, polyvinyl alcohol, silanol-modified polyvinyl alcohol, 
45 starch, cationated starch, casein, gelatin, carboxymethyl cellulose, hydroxyethyl cellulose and polyvinylpyrrolidone, 
and water dispersible polymers such as styrene butadiene latex and acrylic emulsion. Examples of the other component 
to be incorporated in the back coat layer include antifoaming agent, foaming inhibitor dye, fluorescent brightener, 
antiseptic and water proofing agent. 

[0165] To layers (including back layer) constituting the ink-jet recording paper or recording film, a fine particle dis- 
50 persion of a polymer may be added. It is used in order to improve the physical properties of a film, for example, stabilizing 
size and preventing curling, adhesion and cracks. A description on the fine particle dispersion of a polymer can be 
found in Japanese Patent LaidrOpen No. 245258/1987, 1316648/1987 and 110066/1987. Addition of a fine particle 
dispersion of a polymer having a low glass transition point (40°C or lower) to a mordant-containing layer enables to 
prevent occurrence of cracks or curing of the layer. Addition of a fine particle dispersion of a polymer having a high 
55 glass transition point also prevents occurrence of curling when added to the back layer. 

[0166] The ink composition of the invention can be used, without being limited by its recording method, in a known 
recording process, for example, a charge control process of ejecting ink by making use of electrostatic induction power, 
drop-on-demand process (pressure pulse process) making use of oscillation pressure of a piezoelectric element, 



40 
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acoustic ink-jet process of exposing ink to acoustic beams converted from electric signals and utilizing a radiation 
pressure for discharging ink. and thermal ink-jet (bubble jet) process of heating ink to form bubbles and making use 
of the pressure thus generated. 

[0167] Ink-jet recording methods include a method of jetting a number of photoinks. that is. small-volume inks having 
a low density, a method of improving image quality by using a plurality of inks having substantially the same hue but 
different concentrations and a method of using a colorless transparent ink. 

EXAMPLES 



10 



15 



20 



25 



30 



[0168] The present invention will hereinafter be described in detail by Examples. It should however be borne in mind 
that the present invention is not limited to or by them. 

(Example 1) 

(Preparation of Ink Set 101) 

[0169] To the below-described components, deionized water was added to give the whole amount of 1 liter While 
heating at 30 to 40*C, the mixture was stirred for one hour. The reaction mixture was then adjusted to pH 9 with 10 
mol/l of KOH, followed by filtration, under reduced pressure, through a microfiller having a average pore size of 0 25 
urn, whereby a light magenta ink solution was prepared. 



Magenta dye of the invention (1-27) 

Diethylene glycol 

Urea 

Glycerin 

Triethylene glycol monobutyl ether 

Invention Compound (I-4) (100 mol% relative to the dye) 

Surfynol 465 

Triethanolamine 

Benzotriazole 

PROXEL XL2 



7.5 g/l 
150 g/l 
37 g/l 
130 g/l 
130 g/l 
2.0 g/l 

12.5 g/l 
6.9 g/l 

0.08 g/l 
3.5 g/l 



^ [0170] In a similar manner to the above-described method except that the kind of a dye or additive was changed 
magenta ink, light cyan ink. cyan ink, yellow ink and black ink were prepared to form Ink Set 1 01 as shown in Table 1 4.' 





Light magenta 


Magenta 


Light cyan 


Cyan 


Yellow 


Black 


Dye (g/l) 


(a-27) 
7.5 

1 


(a-27) 

30.0 


A-2 

8.75 


A-2 

35.0 


A-3 

14.7 

A-4 

14.0 


A-5 

20.0 

A-6 

20.0 

A-7 

20.0 

A-3 

21.0 


Diethylene glycol 

(g/i) 


50 


112 


130 


200 


160 


20 


Urea (g/l) 


37 


46 










Glycerin (g/l) 


130 


130 


150 


180 


150 


120 


Triethylene glycol 
monobutyl ether (g/ 
I) 


130 


140 


130 


140 


130 





40 



45 



50 



55 
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fTable 14] (continued) 





Light magenta 


Magenta 


Light cyan 


Cyan 


Yellow 


Black 


Diethylene glycol 
monobutyl ether (g/ 
1) 














2-Pyrroliclonc (g/l) 






- 


- 


- 


81 


Compound of 
formula (1) (g/l) 


(1-4) 
2.0 


(1-4) 
8.0 










Surfynol 465 (g/l) 


12.5 


11.5 


11.1 


9.8 


- 


- 


Surfynol STG (g/l) 










9.0 


8.5 


Triethanolamine (g/ 
1) 


6.9 


7.0 


6.0 


6.7 


0.8 


18.9 


Benzotriazole (g/l) 


0 08 


0 07 


008 


0.08 


0.06 


0.06 


Proxel XL2 (g/l) 


3.5 


2.5 


1.8 


2.0 


2.5 


1.8 


Deionized water Is added to give the total amount of 1 liter 
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H 3C 



10 



S0 3 Na 



NHCH 2 CH 2 OH 




is 



A-5 



20 



(H 4 NO) 2 — P 
O 



25 



A- 6 



30 



35 



40 



H,NOOC 



A-7 




OC 2 H« 



C 2 H s O H 4 N0 3 S 




NH, 



H<NOOC 



OH 



y_/- N==N 




N = N 



H 4 N0 3 S 




K,NOOC 




■45 



SO 



55 



[01 71 J Ink sets 102 to 167 were then prepared in a similar manner to that employed for Ink set 101 except that the 
k,nd or amount of the dye or the invention compound waschanged as described in Lies 16 toT/. 

thev wire k " ^ eqUim °' ar am ° Unt '° "* 1 01 When at ,east two of ™ e <*- were used in combinat7on 

01 WhTnTh , ^ eqU ' m0,ar am ° Unt and ,he t0,al am ° um of them was to be equimolar to Ink sei 

rlLTZ %™TT C ° mPOUnd W3S USed> ,he C ° mp0Und ° f ,he ,or ™ la 0) was " se < ^ a mo.ar ratio as shown fn 
Tables 15 to 17 rc.at.ve to tho dye. When at least two of the invention compounds were used the molar rat,o was 
adjusted also -n accordance with Tables 15 to 17. In addition, Ink sets 121. 128, 135 142 149 156 166 i?I 
prepared as comparative products. ' ' B ' 167 were 



OCID: <EP 1251154A1 .!_> 



43 



EP 1 251 154 A1 

[Table 15] 



Ink set 




Light magenta 


iviagenici 


ncl I tell l\o 


102 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


a-27 
1-13 (100 mol%) 


a-27 
1-13(100) 


Invention product 


103 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


a-27 
1-24(100 mol%) 


a-27 
1-24(100) 


Invention product 


104 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


a-27 
I-34 (100 mol%) 


a-27 
I-34 (100) 


Invention product 


105 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


a-27 
I -35 (100 mol%) 


a-27 
I-35 (100) 


Invention product 


106 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


a-27 
1-41 (100 mol%) 


a-27 
1-41 (100) 


Invention product 


107 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


a-27 
1-43(100 mol%) 


a-27 
1-43(100) 


Invention product 


108 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


a-27 
1-51 (100 mol%) 


a-27 
1-51 (100) 


Invention product 


109 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


a-27 
1-52(100 mol%) 


a-27 
I-52 (100) 


Invention product 


110 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


a-27 
1-57(100 mol%) 


a-27 
1-57(100) 


Invention product 


111 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


a-27 
1-58(100 mol%) 


a-27 
I-58 (100) 


Invention product 


112 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


a-27 
I -59 (100 mol%) 


a-27 
1-59(100) 


Invention product 


113 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


a-27 
1-61 (100 mol%) 


a-27 
1-61 (100) 


Invention product 


114 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


a-27 
I-63 (100 mol%) 


a-27 
I-63 (100) 


Invention product 


115 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


a-27 
1-71 (100 mol%) 


a-27 
1-71 (100) 


Invention product 


116 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


a-27 
I-73 (100 mol%) 


a-27 
1-73(100) 


Invention product 



45 



50 



55 



ISDOCID <EP„ 1251154A1 J_> 



44 



EP 1 251 154 A1 



Ink set 




Light magenta 


Magenta 


Remarks 


117 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


a-27 
I-78 (100 mol%) 


a-27 
1-78(100) 


Invention product 


118 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


a-27 
I-65 (100 mo!%) 


a 27 
1-65(100) 


Invention product 


119 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


a-27 
I -66 (100 mol%) 


a-27 
I-66 (100) 


Invention product 


120 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


a-27 
1-67(100 mol%) 


a-27 
1-67(100) 


Invention product 


121 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


a-27 


a-27 


Comparative example 


122 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


a-26 
1-13 (100 mol%) 


a-26 
1-13(100) 


Invention product 


123 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


a-26 
1-35(100 mol%) 


a-26 
I-35 (100) 


Invpntion nmrinr^t 

• • • »ci lllwl 1 Ul UUULl 


124 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


a-26 
1-51 (100mol%) 


a-26 
1-51 (100) 


Invention product 



10 



15 



20 



25 
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Ink set 




Light magenta 


Magenta 


Remarks 


125 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


a-26 
1-58 (100 mol%) 


a-26 
1-58(100) 


Invention product 


126 


Dye 

Compound of formula (1) (molar ratio relative to 
dye) 


a-26 
1-78(100 mol%) 


a-26 
1-78 (100) 


Invention product 


127 


Dye 

Compound of formula (1) (molar ratio relative to 
dye) 


a-26 
I-66 (100 mol%) 


a-26 
I-66 (100) 


Invention product 


128 


Dye 

Compound of formula (1) (molar ratio relative to 
dye) 


a-26 


a-26 


Comparative example 


129 


Dye 

Compound of formula (1) (molar ratio relative to 
dye) 


b-5 

1-13 (100 mol%) 


b-5 
1-13(100) 


Invention product 


130 


Dye 

Compound of formula (1) (molar ratio relative to 
dye) 


b-5 

I -35 (100 mol%) 


b-5 
I-35 (100) | 


Invention product 



35 



40 



45 



50 



55 
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Ink set 




Light magenta 


Magenta 


Remarks 


131 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


b-5 

1-51 (100 mol%) 


b-5 
1-51 (100) 


Invention product 


132 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


b-5 

I-58 (100 mol%) 


b-5 
1-58(100) 


Invention product 


133 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


b-5 

I-78 (100 mol%) 


b-5 
I-78 (100) 


Invention product 


134 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


b-5 

I-66 (100 mol%) 


b-5 
1-66(100) 


Invention product 


135 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


b-5 


b-5 


Comparative example 


136 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


c-3 

1-13 (100 mol%) 


c-3 
1-13(100) 


Invention product 


137 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


c-3 

I-35 (100 mol%) 


c-3 
I-35 (100) 


Invention product 


138 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


c-3 

1-51 (100 mol%) 


c-3 
1-51 (100) 


Invention product 


139 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


c-3 

I-58 (100 mol%) 


C-3 
I-58 (100) 


Invention product 


140 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


c-3 

I-78 (100 mol%) 


c-3 
I-78 (100) 


Invention product 


141 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


c-3 

I-66 (100 mol%) 


c-3 
I-66 (100) 


Invention product 


142 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


c-3 


c-3 


Comparative example 


143 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


d-1 

1-13 (100 mol%) 


d-1 
1-13(100) 


Invention product 


144 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


d-1 

I-35 (100 mol%) 


d-1 
1-35(100) 


Invention product 


145 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


d-1 

1-51 (100 mol%) 


d-1 
1-51 (100) 


Invention product 


146 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


d-1 

1-58(100 mol%) 


d-1 
1-58(100) 


Invention product 



46 
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[Table 16] (continued) 






Ink set 




Light magenta 


Magenta 


Remarks 


147 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


d-1 

I -78 (100 mol%) 


d-1 
I-78 (100) 


Invention product 



[Table 17] 





Ink set 




i-iyiii laycl lid 


Magenta 


Remarks j 


15 


148 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


d-1 

I-66 (100 mol%) 


d-1 
1-66 (100) 


Invention product 




I 149 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


d-1 


d-1 


I Comparative example 


20 


I 150 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


e-4 

1-13 (100 mo!%) 


e-4 
1-13(100) 


I Invention product 


25 


151 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


e-4 

I-35 (100 mol%) 


e-4 
I-35 (100) 


I Invention product 




152 


Dye 

Compound of formula(l) (molar ratio relative to 
dye) 


e-4 

1-51 (100mol%) 


e-4 
1-51 (100) 


Invention product 


30 


153 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


e-4 

I-58 (100 mol%) 


e-4 
1-58(100) 


Invention product 


35 


154 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


e-4 

I-78 (100 mol%) 


e-4 | 
1-78 (100) 


Invention product 




155 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


e-4 

I-66 (100 mol%) 


e-4 
1-66(100) 


Invention product 


40 


156 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


e-4 


e-4 ! 


Comparative example 


45 


157 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 

Compound of formula (I) (molar ratio relative to 
dye) 


a-27 
I-35 (50 mol%) 
1-51 (50 mol%) 


a-27 J 
1-35 (50) 
1-51 (50) 


Invention product 


50 


158 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 

Compound of formula (I) (molar ratio relative to 
dye) 


a-27 
I-35 (50 mol%) 
1-71 (50 mol%) 


a-27 
I-35 (50) 
1-71 (50) 


Invention product 



55 
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Ink set 




Light magenta 


Magenta 


Remarks 


159 


Dye 

Compound of formula ( I) (molar ratio relative to 
dye) 

p» rr ,« A i , nr i r\f fnrmi it a (\\ fmnlar ratio relative to 

dye) 

Compound of formula (I) (molar ratio relative to 
dye) 


a-27 
1-35 (33 mol%) 
1-51 (33 mol%) 
1-71 (33 mol%) 


a-27 
I-35 (33) 
1-51 (33) 
1-71(33) 


Invention product 


160 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


a-27/b-5 
I-35 (100 mol%) 


a-26 
I-35 (100) 


Invention product 


161 


Dye 

Compound of formula (t) (molar ratio relative to 
dye) 


a-27/b-5 
1-51 (100 mol%) 


a-26 
1-51 (100) 


Invention product 


162 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 


a-27/b-5 
I -78 (100 mol%) 


a-26 
I-78 (100) 


Invention product 


163 


Dye 

L/OmpOUnQ OT lurmuiavU ^' iaii\J i ciauvc iv» 

dye) 


a-27/b-5 
I-66 (100 mol%) 


a-26 
I -66 (100) 


Invention product 


164 


Dye 

Compound of formula (I) (molar ratio relative to 
dye) 

f^omooi inH of formula (\\ flTlfllflr FAtio rGlfltlVe tO 
UOmpULinu UI ItJi inula J i*Ji»' iauw icianvc iv/ 

dye) 


| a-27/b-5 
I-35 (100 mol%) 
1-51 (100mol%) 


a-26 
I-35 (100) 
1-51 (100) 


Invention product 


165 


Dye 

Prtmnm mrl Af f Armi ilo / 1\ /mnlar ratio rol^ti\yp to 

oompouno ot rormuia \\) ^rnuieir ictuu »eicuive iu 
dye) 

Compound of formula (1) (molar ratio relative to 
dye) 


a-27/b-5 
I -35 (100 mol%) 
1-71 (100mol%) 


a-26 
I -35 (100) 
1-71 (100) 


Invention product 


166 


Dye 

Compound of formula (1) (molar ratio relative to 
dye) 


a-27/b-5 


a-26 


Comparative example 


167 


Dye C 

ompound of formula (1) (molar ratio relative to 
dye) 


A-17.0g/l 


A-128.0g/l 


Comparative example 



[0172] These Ink sets 101 to 167 were filled in the cartridge of "Ink Jet Printer PM670C" (trade name; product of 
45 EPSON) and by this printer, images were printed on photo-quality Inkjet glossy paper EX manufactured by Fuji Photo 
Film. Following evaluation was conducted. 

1) Printing performance (1) was evaluated by setting the cartridge in the printer; printing images onto 20 sheets 
of A4-size paper after confirmation of ink discharge from all the nozzles; and then ranking the degree of disturbance 

so of the printed images in accordance with the following criteria. 

A: Disturbance of the printed image did not occur at all during printing. 
B: Disturbance of the printed image occurred. 

C: Disturbance of the printed image continued from the start to the end of printing. 

2) Printing performance (2) was evaluated by leaving the cartridge to stand for 2 days at 60°C: and ranking the 
55 degree of disturbance of the printed image in a similar manner to that employed for printing performance (1). 

3) Dryness was evaluated visually by the stain which appeared when the just printed images were touched with 
fingers. 

4) Bleeding of thin lines was evaluated as follows: (i) thin-line patterns of yellow, magenta, cyan and black were 
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printed and they were visually evaluated, (ii) thin-line patterns of black was printed on the printed solid color of 
magenta ink and bleeding caused by contact of two colors was evaluated 

b! T^LZfT I" 88 eVa ' Ua,ed bV the b ' eedin9 °' ima9SS after immersed in deioni2ed water for 10 seconds 
6) The shelf life of the image was evaluated by the printed solid image sample of magenta. 

\llS!!o\xu 0 772 ent ? the ima9e density Ci rightly after printins ' * e ima 9 e Was ex P° sed f ° ™™ "9ht 

(85000 Ix) for 10 days by using a weatherometer (product of ATLAS). The image density Cf was measured 
agam. From a dye remaining ratio Cf/Ci '100, light fastness was evaluated measured 
RH T wtl e !!fr ieS be !° re and after the stora 9 e °' «he sample for 14 days under the conditions of 80»C at 1 5% 

enrtZZZ f r ng ,?T 310 3 dyS remaining rati0 was ca,cu,ated in a simil ^r manner to that 
employed for evaluation of light fastness. Thus, the dark heat fastness was evaluated 

llntraZ HIT"'' ^ denSi " eS ■ ^ a " d St<>ra9e ° f the Sample ,or 3 *>* under «•» ozone con- 

srsiiis :zzr ed by x - ri,e 310 and a dye remaining rati ° was ca,cuiated — « 

[0173] The results are shown in Tables 18 and 1 9. 

[0174] In tables 18 and 19, "O" means "good" and " • " means "bad". 
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[0175J The invention ink compositions containing the compound of the formula (I) are found to generate less streaks 
due to clogging of a nozzle and also free from bleeding of thin lines, and have excellent dryness and water resistance, 
even if their concentration is high at the time of printing. In particular it is apparent that they are excellent in the shelf 
life of images with high light fastness. 

(Example 2) 

[0176] Ink compositions similar to those prepared in Example 1 were filled in the cartridge of "Ink Jet Printer BJ-F850" 
(trade name; product of Canon Inc.) and by this printer, images were printed on photo-quality inkjet glossy paper EX 
manufactured by Fuji Photo Film. The images were evaluated as in Example 1 , leading to similar results to Example 1 . 

(Example 3) 

(Preparation of Ink set 201) 

[0177] At 70°C, 8 g of Dye (a-22) and 5 g of dioctyl sulfosuccinate were dissolved in 6 g of High boiling point organic 
solvent (s-1), 10 g of High boiling point organic solvent (s-2) and 50 ml of ethyl acetate. In the resulting solution was 
added 500 ml of deionized water while stirring by a magnetic stirrer, whereby an oil-in-water type coarse-particle dis- 
persion was prepared. 

[0178] Then, this coarse-particle dispersion was caused to pass through "Microfluidizer" (manufactured by Microflu- 
idics Inc.) five times at 60 MPa to convert the dispersion into fine droplets. The resulting emulsion was desolvated in 
a rotary evaporator until an ethyl acetate odor disappeared. After addition of 1 40 g of diethylene glycol, 64 g of glycerin, 
7 g of "SURFYNOL 465" (product of Air Products & Chemicals) and an additive such as urea to the resulting fine 
emulsion of the oil soluble dye, 900 ml of deionized water was added. The mixture was adjusted to pH 9 with 10 mol/ 
I of KOH, whereby a light magenta ink as shown in Table 20 was prepared. The volume-average particle size of the 
ink thus dispersed in the form of emulsion was found to be 51 nm as a result of measurement using "Microtrac UPA" 
(manufactured by Nikkiso Co., Ltd.). 

[0179] By changing the kind of the dye, magenta ink, light cyan ink, cyan ink, yellow ink and black ink for Ink set 201 
as shown in Table 20 were prepared. 



Table 20J 





Light magenta 


Magenta 


Light cyan 


Cyan 


Yellow 


Black 


Dye (g/l) 


(e-22) 
5.00 


(a-22) 
20.0 


C-1 
9.3 


C-1 

37.2 


Y-1 
27.2 


(a-22) 

10.0 

C-1 

18.6 

Y-1 

13.6 


High-boiling-point organic 
solvent (g/l) 


S-1 3.63 
S-2 6.38 


14.52 
25.52 


6.75 
11.9 


27.0 
47.6 


19.74 
34.7 


30.6 
53.8 


Sodium 

dioctylsulfosuccinate (g/l) 


6.25 


25.0 


11.6 


464 


34.0 


52.7 


Diethylene glycol (g/l) 


110.0 


110.0 


110.0 


110.0 


110.0 


110.0 


Urea (g/l) 


460 


46.0 


46.0 


46.0 


46.0 


46.0 


Glycerin (g/l) 


50.0 


50.0 


50.0 


50.0 


50.0 


50.0 


Surfynol 465 (g/l) 


5.5 


5.5 


5.5 


5.5 


5.5 


5.5 


Triethanolamine (g/l) 


7.5 


7.5 


7.5 


7.5 


7.5 


7.5 


Benzotriazole (g/l) 


0.075 


0.075 


0.075 


0.075 


0.075 


0.075 


Proxel XL2 (g/l) 


2.5 


2.5 


2.5 


2.5 


2.5 


2.5 


Deionized water was added t< 


> give the total amount of 1 liter. 






Volume-average particle 
size 


51 nm 


53 nm 


62 nm 


65 nm 


59 nm 


70 nm 
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[0180] In a Similar manner to that employed for Ink set 201 except that the dye of Ink set 201 was changed to each 
of the dyes as shown ,n Tab.es 21 to 25 so that the molar amount would be equal ,0 that of the Ink set Si (when at 

c^Z™ COmbina,i ° n ,0f the ink ° f ,he same — — - an eouimo.ar amounO the 

compound of the formula (I) was added to give the amount as shown in Tables 21 to 25 in tem,s of the mola atio 

T^ZV^nT T ma96n,a ^ ((a * 22) ° f ' nk S6t 201 >" amon 9 ,he <° be *t ^ blacT i k was 
added so that the mo.ar amount of the dye used for the magenta ink in the same ink set would be equal to the amoum 
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of the ink set 201 , whereby Ink sets 201 to 277 were prepared. 

[0181] Ink sets 278 and 279 were prepared in a similar manner except that the pressure upon emulsification was 
changed to increase the volume-average particle size. 

[0182] As the comparative ink set using a water soluble dye. Ink set 1 67 as shown in Table 1 9 was used. 

[Tale 21] 



Ink set 




Light magenta 


Magenta 


Remarks 


201 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22 
51 rim 


a-22 
53 


Comparative example 


202 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22 

i-i i { iuu moi /o) 
53 nm 


a-2 

O 1-11 MOO mol%l 

\~ I I ^ 1 \J\J 1 1 IUI /Of 

50 


Invention product 


203 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22 

i *31 /inn mAi°/»\ 
53 nm 


a-22 

I %J 1^1 v w 1 1 IU1 (Of 

50 


Invention product 


204 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22 

I QQ /inn mnl%\ 

53 nm 


a-22 

l-^Q MOO mol%^ 

I J J l 1 \J\J 1 1 1 w 1 fvf 

50 


Invention product 


205 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22 gl-42 (100 mol%) 
53 nm 


a-22 
50 


Invention product 


206 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22 

\~***+ \ 1 uu moi /of 

53 nm 


a-22 

i.AA MOO mol%^ 

1 -*♦*+ { 1 \J\J 1 1 l\J 1 /Of 

50 


Invention product 


207 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22 

l-oo (lUU moi/o; 

53 nm 


a-22 

l-f;^ /inO mr»l 0 /0 

l*JJ \ I UU 111 U I /Of 

50 


Invention product 


208 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22 

i-oy ( iuu moi /o) 
53 nm 


a-22 

I Dv7 ^ I UU 1 1 1 VII /Of 

50 


Invention product 


209 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22 

1 77 MflH mr\\°/~\ 

\- 1 f ( iuu mui/o/ 
53 nm 


a-22 

1-77 M 00 mol%^ 

I f I ^ 1 \J\J \\\\J\ /Of 

50 


Invention product 


210 


Dye 

oompounu or lonnuia \\) 
Volume-average particle size 


a-23 
51 nm 


a-23 
53 


Comparative example 


211 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-23 

1-11 (100 mol%) 
53 nm 


a-23 

1-11 (100 mol%) 
50 


Invention product 


212 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-23 

1-31 (100mol%) 
53 nm 


a-23 

1-31 (100mol%) 
50 


Invention product 


213 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-23 

I-39 (100 mol%) 
53 nm 


a-23 

I-39 (100 mol%) 
50 


Invention product 


214 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-23 

I-42 (100 mol%) 
53 nm 


a-23 

I-42 (100 mol%) 
50 


Invention product 



JSDOCID. <EP 1251154A1J_> 



58 



EP 1 251 154 A1 





[Talc 21] (continued 




Ink set 




Light magenta 


Magenta 


Remarks 


215 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-23 

I-44 (100mol%) 
53 nm 


a-23 

I-44 (100 mol%) 
50 


Invention product 



[Table 22] 





Ink set 




f 1 iriht tmst/^&ntsi 
i-iyui nidycMia 


Magenta 


I Remarks 


15 


216 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-23 

I-53 (100mol%) 
I 53 nm 


a-23 

I-53 (100 mol%) 

cn 


I Invention product 




217 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-23 

I-69 (100mol%) 
I 53 nm 


£-23 

1-69(100 rnol%) 

en 


| Invention product 


20 


218 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-23 

I-77 (100mol%) 
53 nm 


a-23 

1-77(100 mol%) 
bO 


I Invention product 


25 


219 


Dye 

Compound of formula (I) 
Volume-average particle size 


b-6 
51 nm 


b-6 

CO 


I Comparative example 




220 


Dye 

Compound of formula (I) 
Volume-average particle size 


b-6 

1-11 (100mol%) 

I JO Mill 


b-6 

1-11 (100 mol%) 
50 


j Invention product 


30 


221 


Dye 

Compound of formula (I) 
Volume-average particle size 


b-6 

1-31 (100mol%) 
53 nm 


b-6 

1-31 (100 mol%) 

en 
50 


Invention product 


35 


.222 


Dye 

Compound of formula (I) 
Volume-average particle size 


b-6 

I-39 (100mol%) 
53 nm 


b-6 

I-39 (100 mol%) 

en 
OU 


Invention product 




223 


Dye 

Compound of formula (I) 
Volume-average particle size 


b-6 

I-42 (100 mol%) 
53 nm 


b-6 

1-42(100 mol%) 

OU 


Invention product 


40 


224 


Dye 

Compound of formula (I) 
Volume-average particle size | 


b-6 gl-44 (100 mol%) 
53 nm 


b-6 1 
I-44 (100 mol%) 
50 


Invention product 


45 


225 


Dye 

Compound of formula (I) 
Volume-average particle size [ 


b-6 

I-53 (100 mol%) 
53 nm 


b-6 I 
I -53 (100 mol%) 
50 


Invention product 




226 


Dye 

Compound of formula (I) 
Volume-average particle size | 


b-6 

I-69 (100 mol%) 
53 nm 


b-6 

I-69 (100 mol%) 
50 | 


Invention product 


50 


227 


Dye 

Compound of formula (I) 
Volume-average particle size 


b-6 

I-77 (100 mol%) 
53 nm 


b-6 

1-77(1 00 mol%) 
50 


Invention product 


55 


228 


Dye 

Compound of formula (I) 
Volume-average particle size 


c-4 
51 nm 


C-4 ; 
53 


Comparative example 
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[Table 22] (continued) 



Ink set 




Light magenta 


Magenta 


Remarks 


229 


Dye 

Compound of formula (I) 
Volume-average particle size 


c-4 

1-11 (100 mol%) 
53 nm 


c-4 

1-11 (100 mol%) 
50 


Invention product 


230 


Dye 

Compound of formula (I) 
Volume-average particle size 


c-4 

1-31 (100 mol%) 
53 nm 


c-4 

1-31 (100 mol%) 
50 


Invention product 


231 


Dye 

Compound of formula (I) 
Volume-average particle size 


c-4 

I-39 (100 mol%) 
53 nm 


c-4 

I -39 (100 mol%) 
50 


Invention product 



[Table 23] 



Ink set 




Light magenta 


Magenta 


Remarks 


232 


Dye 

Compound of formula (I) 
Volume-average particle size 


c-4 

1-42 (100 mol%) 
53 nm 


c-4 

1-42(100 mol%) 
50 


Invention product 


233 


Dye 

Compound of formula (I) 
Volume-average particle size 


c-4 

I-44 (100 mol%) 
53 nm 


c-4 

1-44(100 mol%) 
50 


Invention product 


234 


Dye 

Compound of formula (I) 
Volume-average particle size 


c-4 

1-53(100 mol%) 
53 nm 


c-4 

1-53(100 mol%) 
50 


Invention product 


235 


Dye 

Compound of formula (I) 
Volume- average particle size 


c-4 

I-69 (100 mol%) 
53 nm 


c-4 

I-69 (100 mol%) 
50 


Invention product 


j 236 


Dye 

Compound of formula (I) 
Volume-average particle size 


c-4 

1-77(100 mol%) 
53 nm 


c-4 I 

-77 (100 mol%) 
50 


Invention product 


237 


Dye 

Compound of formula (1) 
Volume-average particle size 


d-5 

d-5 51 nm 


d-5 

d-5 53 


Comparative example 


238 


Dye 

Compound of formula (1) 
Volume-average particle size 


d-5 

1-11 (100mol%) 
53 nm 


d-5 

1-11 (100 mol%) 
50 


Invention product 


239 


Dye 

Compound of formula (1) 
Volume-average particle size . 


d-5 

1-31 (100 mol%) 
53 nm 


d-5 

1-31 (100 mol%) 
50 


Invention product 


240 


Dye 

Compound of formula (1) 
Volume-average particle size 


d-5 

1-39(100 mol%) 
53 nm 


d-5 

1-39(100 mol%) 
50 


Invention product 


241 


Dye 

Compound of formula (1) 
Volume-average particle size 


d-5 

I -42 (100 mol%) 
53 nm 


d-5 

I-42 (100 mol%) 
50 


Invention product 


242 


Dye 

Compound of formula (1) 
Volume-average particle size 


d-5 

1-44(100 mol%) 
53 nm 


d-5 

1-44(100 mol%) 
50 


Invention product 
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[Tabic 23] (continued) 





Ink set 




Light magenta 


Magenta 


Remarks 


5 


243 


Dye 

Compound of formula (!) 
Volume-average particle size 


d-5 

1-53(100 mol%) 
53 nm 


d-5 

1-53(100 mol%) 
50 


Invention product 


10 


244 


Dye 

Compound of formula (I) 
Volume-average particle size 


d-5 

I-69 (100 mol%) 
53 nm 


d-5 

I-69 (100 mol%) 
50 


Invention product 




245 


Dye 

Compound of formula (I) 
Volume-average particle size 


d-5 

I-77 (100 mol%) 
53 nm 


d-5 

1-77(100 mol%) 
50 


Invention product 


15 


246 


Dye 

Compound of formula (I) 
Volume-average particle size 


e-2 
51 nm 


e-2 
53 


Comparative example 


20 


247 


Dye 

Compound of formula (I) 
Volume-average particle size 


e-2 

1-11 (100mol%) 
53 nm j 


e-2 

1-11 (100mol%) 
50 


Invention product 



[Table 24] 



25 


\nlt cot 
II ll\ ofcJl 




Light magenta 


Magenta 


Remarks 




248 


Dye 

Compound of formula (I) 
Volume-average particle size 


e-2 

1-31 (100mol%) 
53 nm 


e-2 

1-31 (100mol%) 
50 


Invention product 


30 


249 


Dye C 

ompound of formula (I) 
Volume-average particle size 


e-2 

I-39 (100 mol%) 
53 nm 


e-2 

I-39 (100 mol%) 
50 


Invention product 


35 


250 


Dye 

Compound of formula (I) 
Volume-average particle size 


e-2 

I-42 (100 mol%) 
53 nm 


e-2 

1-42(100 mol%) 
50 


Invention product 




251 


Dye 

Compound of formula (I) 
Volume-average particle size 


e-2 

1-44(100 mol%) 
53 nm 


e-2 

I-44 (100 mol%) 
50 


Invention product 


40 


252 


Dye 

Compound of formula (I) gVolume- 
average particle size 


e-2 

I-53 (100 mol%) 
53 nm 


e-2 

I-53 (100 mol%) 
50 


Invention product 


45 


253 


Dye 

Compound of formula (I) 
Volume-average particle size 


e-2 

1-69(100 mol%) 
53 nm 


e-2 

1-69(100 mol%) 
50 


Invention product 




254 


Dye 

Compound of formula (I) 
Volume-average particle size 


e-2 

1-77(100 mol%) 
53 nm 


e-2 

1-77(100 mol%) 
50 


Invention product 


50 


255 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22 

1-11, 1-31 (100mol%) 
53 nm 


a-22 

1-11, 1-31 (100mol%) 
50 


Invention product 


55 


256 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22 

1-11, I-44 (100 mol%) 
53 nm 


a-22 

1-11, 1-44(100 mol%) 
50 


Invention product 
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Tabic 24) (continued) 




Ink set 




Light magenta 


Magenta 


Remarks j 


5 


257 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22 

1-31 , I-44 (100 mol%) 
53 nm 


a-22 

1-31,1-44(100 mol%) 
50 


Invention product 


10 


258 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22 

I-53, 1-77(100 mol%) 
53 nm 


a-22 

I -53, I-77 (100 mol%) 
50 


Invention product 


259 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22 

I-53, I-69 (100 mol%) 
53 nm 


a-22 

I-53, 1-69 (100 mol%) 
50 


Invention product 


15 


260 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22 

I-77, 1-69(100 mol%) 
53 nm 


a-22 

I-77, I-69 (100 mol%) 
50 


Invention product 


20 


261 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22 

1-31, I-53 (100 mol%) 
53 nm 


a-22 

1-31, I-53 (100 mol%) 
50 


Invention product 




262 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22 

1-31, I-77 (100 mol%) 
53 nm 


a-22 

1-31, I-77 (100 mol%) 
50 


Invention product 


25 


263 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22 

I-44, I-53 (100 mol%) 
53 nm 


a-22 

I -44, I-53 (100 mol%) 
50 


Invention product 



30 [Table 25] 





Ink set 




Light magenta 


Magenta 


Remarks 


35 


264 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22 

1-11(20 mol%) 
53 nm 


a-22 

1-11(20 mol%) 
50 


Invention product 




265 


Dye 

Compound of formula (I) 
Volume- average particle size 


a-22 

1-11 (50 mol%) 
53 nm 


a-22 

1-11 (50mol%) 
50 


Invention product 


40 


266 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22 

1-11 (200 mol%) 
53 nm 


a-22 

1-11 (200 mol%) 
50 


Invention product 


45 


267 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22 

1-11 (500 mol%) 
53 nm 


a-22 

1-11 (500mol%) 
50 


Invention product 




268 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22, a-23 
51 nm 


a-22, a-23 
53 


Comparative example 


50 


269 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22, b-6 
51 nm 


a-22, b-6 
53 


Comparative example 


55 


270 


Dye 

Compound of formula (I) 
Volume-average panicle size 


a-22, a-23 

1-11 (100 mol%) 

53 nm 


a-22 a-23 

1-11 (100 mol%) 

50 


Invention product 
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Ink set 




Light magenta 


Magenta 


Remarks 


271 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22, b-6 

1-11 (100 mol%) 

53 nm 


a-22, b-6 

1-11 (100mo!%) 

50 


Invention product 


272 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22, a-23 

1-31 (100 mol%) 

53 nm 


a-22, a-23 

1-31 (100 mol%) 

50 


Invention product 


273 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22, b-6 

1-31 (100 mol%) 

53 nm 


a-22, b-6 

1-31 (100mol%) 

50 


Invention product 


274 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22, a-23 
1-53(100 mol%) 
53 nm 


a-22, a-23 
1-53 (100 mol%) 
50 


Invention product 




Dye 

Compound of formula (I) 
Volume-average particle size 


a-22, b-6 
1-53(100 mol%) 
53 nm 


a-22, b-6 

I -53 (100 mol%) 

50 


Invention product 


276 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22, a-23 
1-77(100 mol%) 
53 nm 


a-22, a-23 
I-77 (100 mol%) 
50 


Invention product 


277 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22, b-6 I-77 (100 mol%) 
53 nm 


a-22, b-6 
1-77(100 mol%) 
50 


Invention product 


278 


Dye 

Compound of formula (I) 
Volume-average particle size 


305 nm 


a-22, a-23 
331 


Comparative example 


279 


Dye 

Compound of formula (I) 
Volume-average particle size 


a-22, b-6 
1-77(100 mol%) 
305 nm 


a-22, b-6 

I-77 (100 mol%) 

331 


Invention product 



10 



15 



20 



25 



30 



35 



EpSL L a ? h ° f theS !K nk S6tS 201 t0 280 WaS fi,,ed in the Cartridge of " ,nk J et P rinter PM67 °C" (manufactured by 
Fiim rll , t y US,P ? P nnter 'J ma 9 es were P rinted on Photo-quality Inkjet glossy paper EX (product of Fuji Photo 
Film). They were evaluated as in Example 1 . J 

40 2 w rSSUltS ° btalned Sh ° Wn ^ Tab,GS 26 3nd 27 ln tab,6S 26 and 27 ' "°" means "9 ood " and "*" 
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50 
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[01 85] It has been found that use of the ink composition of the present invention permits exhibition of excellent printing 
performance and also excellent weather resistance and light fastness. The ink composition of the invention does not 
cause bleeding upon outputting thin lines. 

5 (Example 4) 

[0186] Each of the inks similar to those prepared in Example 3 was filled in the cartridge of "Ink jet printer BJ-F85CT 
(manufactured by Canon Inc.) and by using this printer, images were printed on photo-quality inkjet glossy paper EX 
(product of Fuji Photo Film). They were evaluated as in Example 3, leading to similar results to Example 3. 

10 [0187] The present invention makes it possible to provide, in aqueous ink advantageous from the viewpoints of 
handling ease, odor and safety, inkjet recording ink compositions featuring high discharge stability, good color devel- 
opment, excellent color hue, shelf life and particularly light fastness of recorded images, and excellent stability and 
water resistance. The present invention also makes it possible to overcome their drawbacks in quality such as bleeding 
of thin lines. The inkjet recording ink compositions according to the invention are capable of maintaining high discharge 

'5 stability over time or even with the passage of time under severe conditions and is free from defects in color hue, shelf 
life, stability, water resistance and picture quality. 

[0188] The entire disclosure of each and every foreign patent application from which the benefit of foreign priority 
has been claimed in the present application is incorporated herein by reference, as if fully set forth. 

20 

Claims 

1 . An ink composition for inkjet recording comprising: 

25 an azo dye having an aromatic nitrogen-containing 6-membered heterocycle as a coupling component; 

a compound represented by the following formula (I); and 
an aqueous medium 



wherein the azo dye is dissolved or dispersed in the aqueous medium: 



M 

L 



03 



(I) 



wherein R 101 and R 102 each independently represents a hydrogen atom, an aliphatic group, an aromatic 
40 group, a heterocyclic group, an acyl group, an aliphatic oxycarbonyl group, an aromatic oxycarbonyl group, an 

aliphatic sulfonyl group, an aromatic sulfonyl group, a substituted or unsubstituted carbamoyl group, or a substi- 
tuted or unsubstituted thiocarbamoyl group; 

R103 represents an aliphatic group., an aromatic group, a heterocyclic group, an aliphatic oxy group, an ar- 
omatic oxy group, an aliphatic thio group, an aromatic thio group, an acyloxy group, an aliphatic oxycarbonyloxy 
45 group, an aromatic oxycarbonyloxy group, a substituted or unsubstituted amino group or a hydroxy group; and 

at least one of a pair R 101 and R 102 , a pair R 102 and R 103 , and a pair R 103 and R 101 may be coupled to form 
a 5-, 6- or 7-membered ring with the proviso that the ring formed is not a 2,2.6, 6-letraalkylpiperidine skeleton. 

2. The ink composition for inkjet recording according to claim 1 , wherein the azo dye is represented by the following 
so formula (A-1): 



B 2_ B 1 R 5 
G 
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10 



15 



20 



3. 



25 



30 



wherein A represents a 5-membered heterocyclic group 

^ .i? 1 T d 62 represent " CR1 = and - CR2 =- respectively, or either one of and B* represents a nitrogen atom 
and the other one represents -CR 1 = or -CR2=. niirogen atom 

G. R1. and R2 each independently represents a hydrogen atom, a halogen atom, an aliphatic group an 
aromat.c group, a heterocyclic group, a cyano group, a carboxy. group, a carbamoyl group, a alkoxycaLny" 
group, an ary oxycarbonyl group, a heterocyclic oxycarbonyl group, an acyl group, a hydroxy group TaZcy 
group, an aryloxy group, a heterocycl,c oxy group, a silyloxy group, an acyloxy group, a camamoyloxv group a^ 
alkoxycarbony.oxy group, an aryloxycarbony.oxy group, an amino group subsisted with an alky^aryl or he^ro 

aSS P onT Cy,amin ° 9r0UP ;r Ureid ° 9r0UP ' 3 sulfa ™y'a™° 9-up. an alkoxycarbonyLS group an 
S fn? 9r ° UP ' ^ a,k y ,su,fon y ,amin o 9roup, an arylsulfonylamino group, a heterocyclic sulTonylami- 
no group, a n.tro group, an alkylthio group, an aryl thio group, a heterocyclic thio group, an alkylsulfonyl group an 
orTuo a 0 ! r^', 3 hetero ^^9rou P , an a.kylsuffiny, group, an ary.su.ffny, g'roup, S2£%£%£ 
group a sulfamoyl group or a sulfo group, each of which may have a substituent further and 
rorvrul nrnl" **** , independen,| y ^presents a hydrogen atom, an aliphatic group, an aromatic group, a hete- 
rocyclic group, an acyl group, an alkoxycarbonyl group, an aryloxycarbonyl group, a carbamoyl group an alkvl- 
sulfony. group, an a^.sutfony. group or a sulfamoy. group, each of which may have a substituent'urther or * 
a pair Ri and R5, or a pair R5 and R* may be coupled to form a 5- or 6-membered ring. 

The ink composition for inkjet recording according to claim 1 , wherein the compound represented by the formula 
(I) «s a compound represented by the following formula (IA) or (IB): 



R \ /" 

N — N 

d102 X R 1 " (1A) 



D 101 

\ (IB) 
R 102 



40 



4 ' «ng1o^ reC ° rdin9 aCC ° rdin9 * 2 ' A ^ f0fmU ' a (A ' 1 > rep — tS one °< «» 



45 



R 7 R 8 O io 



5(7 



(a) (b) 

R 8 

N 




K R" 
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(c) 



12 



(d) 



N-N 




(e) 




14 



(f) 




15 



19 



16 



20 



The ink composition for inkjet recording according to claim 2, wherein the dye represented by the formula (A-1) is 
a water soluble dye, and the ink compositon is produced by at least one of the processes of: 

dissolving the dye in the aqueous medium; and 
dispersing the dye in the aqueous medium. 

The ink composition for inkjet recording according to claim 2, wherein the dye represented by the formula (A-1) is 
an oil soluble dye, and the ink compositon is produced by the processes of: 

dissolving the dye in a high-boiling-point organic solvent; and 

dispersing the organic solvent in the aqueous medium after the dissolving. 

An inkjet recording method comprising: 

preparing an image receiving material which comprises a support and image receiving layer comprising white 
inorganic pigment particles; and 

ejecting the ink composition according to claim 1 to the image receiving material according to a recording signal. 
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